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PROBLEM TO BE SOLVED: To prevent or reduce the adherence of insoluble 
matter to an ink discharge port and to stably discharge it by providing covering 
means for covering the periphery of the discharge port in an ink jet head. 
SOLUTION: A cover plate 208 has discharge holes 208A corresponding to 
respective discharge ports and can cover a discharge outlet surface 205A except 
the part of the holes 208A. The diameter of the hole 208A is decided in response 
to the distance between sheets. If the distance is, for example, 1mm, a vortex is 
formed by the bounced mist, and there is possibility that the mist is adhered to 
the extreme vicinity of the discharge port. Therefore, the diameter of the hole 
208A is set to 50 }l m, and even if the vortex of the bounced mist is formed, the 
adherence of the mist due to it is eliminated. The cover plate 208 is fixed to the 
ink jet head by forming the plate 208 of the material for attracting it by the 
magnetic force. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet printing equipment characterized by having a wrap covering means for the 
perimeter of the ink delivery in the ink jet head concerned in the ink jet printing equipment which prints 
on a print medium by breathing out ink using the ink jet head which carries out the regurgitation of the 
ink when an ink jet head performs the ink regurgitation for a print at least. 

[Claim 2] For the wrap range, said covering means is the ink jet printing equipment according to claim 1 
with which it is characterized by what is defined according to the distance of the ink jet head and a print 
medium concerned at least. 

[Claim 3] In the ink jet printing equipment which prints using the ink discharge part which carries out the 
regurgitation of the ink, and the processing liquid discharge part which carries out the regurgitation of 
the processing liquid made to insolubilize this ink by carrying out the regurgitation of ink and the 
processing liquid in piles on a print medium An ink discharge part and a processing liquid discharge part 
each at least for a print When performing the regurgitation of ink and processing liquid, The ink jet 
printing equipment characterized by having a wrap covering means for the perimeter of the ink delivery 
in either [ at least ] the ink discharge part concerned or the processing liquid discharge part concerned, 
or a processing liquid delivery. 

[Claim 4] For the wrap range, said covering means is the ink jet printing equipment according to claim 3 
with which it is characterized by what is defined according to the distance of the ink discharge part 
concerned or the processing liquid discharge part concerned, and a print medium at least. 
[Claim 5] Said covering means is an ink jet printing equipment according to claim 3 or 4 characterized by 
covering only the perimeter of the ink delivery in an ink discharge part. 

[Claim 6] The ink jet printing equipment according to claim 5 characterized by having further a carriage 

means to perform migration in this predetermined direction while arranging the ink discharge part and 

the processing liquid discharge part in the predetermined direction, when printing. 

[Claim 7] The ink jet printing equipment according to claim 5 or 6 characterized by having further the 

regurgitation control means which precedes and carries out the regurgitation of the processing liquid 

when carrying out the regurgitation of ink and the processing liquid in piles on a print medium. 

[Claim 8] Said covering means is an ink jet printing equipment according to claim 1 to 7 characterized by 

having the plate member allotted all over said perimeter. 

[Claim 9] Said plate member is an ink jet printing equipment according to claim 8 characterized by being 
prepared movable to said ink discharge part or said processing liquid discharge part. 
[Claim 10] Said plate member is an ink jet printing equipment according to claim 9 characterized by 
having the wiping member which wipes the delivery side of the ink discharge part concerned, and/or the 
delivery side of said processing liquid discharge part with the migration to said ink discharge part or said 
processing liquid discharge part of this plate member. 

[Claim 1 1] The ink jet printing equipment according to claim 9 or 10 characterized by having further a 
wiping means to wipe the delivery side of the ink discharge part concerned and/or said processing liquid 
discharge part, with the attachment-and-detachment actuation to said ink discharge part or said 
processing liquid discharge part of said plate member. 
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[Claim 12] The ink jet printing equipment according to claim 9 or 10 characterized by having further a 
wiping means to wipe the front face of the plate member concerned while wiping the delivery side of the 
ink discharge part concerned, and/or the delivery side of said processing liquid discharge part with the 
migration to said ink discharge part or said processing liquid discharge part of said plate member. 
[Claim 13] The head unit characterized by having a wrap plate member for the perimeter of the ink 
delivery in this ink jet head in the head unit for carrying out the regurgitation of the ink. 
[Claim 14] The head unit characterized by having a wrap plate member for the perimeter of the ink 
delivery in either [ at least ] said ink discharge part or said processing liquid discharge part, or the 
perimeter of a processing liquid delivery in the head unit which has the processing liquid discharge part 
which carries out the regurgitation of the processing liquid which insolubilizes the ink discharge part 
which carries out the regurgitation of the ink, and this ink. 

[Claim 15] Said plate member is a head unit according to claim 14 characterized by covering only the 
perimeter of said ink delivery. 

[Claim 16] For a wrap field, said plate member is the head unit according to claim 14 or 15 to which it is 
characterized by what is defined according to the property of processing liquid over the ink in which it is 
breathed out from the head unit concerned. 

[Claim 17] Said plate member is a head unit according to claim 13 to 16 characterized by being prepared 
free [ attachment and detachment ] to the head unit concerned. 

[Claim 18] The ink jet cartridge characterized by having a wrap plate member for the perimeter of the 
ink delivery in this ink jet head at one in an ink jet cartridge with the ink tank which stored the ink which 
supplies ink to the ink jet head and this ink jet head for carrying out the regurgitation. 
[Claim 1 9] The ink discharge part which carries out the regurgitation of the ink, the processing liquid 
discharge part which carries out the regurgitation of the processing liquid which insolubilizes this ink, In 
an ink jet cartridge with the processing liquid tank which stored the processing liquid supplied to the ink 
tank which stored the ink supplied to said ink discharge part, and said processing liquid discharge part to 
one The ink jet cartridge characterized by having a wrap plate member for the perimeter of the ink 
delivery in either [ at least ] said ink discharge part or said processing liquid discharge part, or the 
perimeter of a processing liquid delivery. 

[Claim 20] Said plate member is an ink jet cartridge according to claim 1 9 characterized by covering only 
the perimeter of said ink delivery. 

[Claim 21] For a wrap field, said plate member is the ink jet cartridge according to claim 19 or 20 to 
which it is characterized by what is defined according to the property of processing liquid over the ink 
breathed out, respectively from the ink discharge part concerned and a processing liquid discharge part. 
[Claim 22] Said plate member is an ink jet cartridge according to claim 19 to 21 characterized by being 
prepared free [ attachment and detachment ] to the ink jet cartridge concerned. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a head unit, an ink jet cartridge, and an ink jet printing 
equipment, and relates to the ink jet head unit, ink jet cartridge, and ink jet printing equipment for 
printing on a print medium in detail by breathing out the printability improver liquid (only henceforth 
processing liquid) which makes the color material in ink and this ink insolubilize or condense. 
[0002] This invention is applicable to all the devices used as media (henceforth a print medium) which 
receive further the ink and printability improver liquid which were breathed out in the metal etc., such as 
paper, cloth, leather, a nonwoven fabric, and an OHP form. As a concrete application device, business 
machines, industrial use production devices, etc., such as a printer, a copying machine, and facsimile, 
can be mentioned, for example. 
[0003] 

[Background of the Invention] Conventionally, an ink jet method has advantages, like that they are the 
low noise and a low running cost, the miniaturization of equipment, and colorization are easy, and is 
widely used for the printer, the copying machine, etc. 

[0004] However, it sets to the printing equipment using such an ink jet method. When water etc. adheres 
according to the water resisting property of the printed image being inadequate when what is called the 
so-called regular paper is used for a print medium, produce a blot, or Moreover, when color-printing, the 
high-concentration image which does not produce a feather ring, and an image without the blot between 
each color cannot be reconciled, and it has good image robustness, and the color picture of good grace 
may not be obtained. 

[0005] On the other hand, the ink which gave the water resisting property to the color material 
contained in ink has also been put in practical use in recent years. However, these ink has the problem 
that an equipment configuration becomes complicated, in order to be easy to produce blinding in the 
delivery of an ink jet head etc. since it is what it is hard to dissolve in water once drying theoretically 
while the water resisting property is still insufficient, and to prevent this. 

[0006] Moreover, many techniques for raising the robustness of a print object conventionally are 
proposed. 

[0007] For example, in order to make JP,53-24486,A increase the wet colour fastness of a dyeing object, 
the technique which lake-izes a color and is made to fix by carrying out after treatment of the dyeing 
object is proposed by it. 

[0008] Moreover, in JP.54-43733.A, using the ink jet method, if it contacts mutually, the approach of 
printing using two or more components for which coat organization potency increases at the time of 
ordinary temperature or heating will be indicated, and when each component contacts on a print medium, 
the print object in which the coat stuck firmly was formed has been obtained. 

[0009] Furthermore, the approach of giving the deck-watertight-luminaire-ized agent which forms a 
color and a lake after printing aquosity color ink to JP,55-150396,A is indicated. 

[001 0] Furthermore, in JP,58-1 28862,A, the location which should form a dot is recognized beforehand 
and the ink jet print approach which prints the ink for a print and processing ink in piles in the location is 
indicated. Here, after breathing out processing ink, piling up processing ink on the ink for a print 
previously breathed out contrary to this or piling up the ink for a print on the processing ink breathed 
out further previously in advance of the ink for a print, waterproof improvement in a print object is 
aimed at by piling up processing ink further. 

[001 1] It is also that it was known well on the other hand that there are the following problems in an ink 
jet print method. 

[0012] Since an ink jet method is what prints from an ink jet head by breathing out a liquid ink drop to 
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print media, such as paper and an OHP film, Myst, such as rebound phenomenon of the detailed ink 
droplet generated in addition to the breathed-out ink droplet or the ink droplet breathed out to the print 
medium, may be produced in the 1st, and these Myst etc. may adhere to it in the delivery side of an ink 
jet head. When such an ink droplet adheres to the perimeter of a delivery so much or foreign matters, 
such as paper powder, adhere to this, the ink regurgitation is checked and there is a problem of a 
discharge direction deviating or causing evils, like a (kink) and a liquid ink drop breathing out and there 
being nothing (non-regurgitation). 

[0013] Since the ink in a delivery thickens and solidifies to it when not performing the regurgitation to 
the 2nd especially over a long period of time at the time of the non-regurgitation, an ink jet head may 
cause the poor regurgitation, such as a kink and non-regurgitation, to it also in this case. 
[0014] It is also just going to be known conventionally for the ink jet print method to have the following 
as a configuration for canceling such un-arranging. 

[0015] It considers as the means which carries out cleaning removal of the foreign matters which 
adhered to the delivery side according to above-mentioned ink Myst about the 1st problem of the above, 
such as ink and paper powder, and, generally the configuration which wipes a delivery side with the blade 
formed by elastic members, such as rubber, (wiping) is adopted. 

[0016] Moreover, about the 2nd problem, at the time of un-recording, a delivery side is covered with a 
cap, and this uses the configuration which prevents the ink in the delivery of an ink jet head evaporating 
and drying, and thickening and fixing. Moreover, even when the poor regurgitation is produced by 
thickening and fixing or there is a foreign matter which was not able to be removed with a blade about 
the 1st problem temporarily, it is also performing discharging the thickening ink in a delivery, the ink 
adhering to a delivery side, etc., and recovering to the normal regurgitation with the suction pump 
connected to the cap. 

[0017] Furthermore, in print actuation of the ink jet print method of a mold on demand, the non-used 
delivery which is not always using two or more deliveries of all usually established in one head although 
based on print data, and is not used beyond a certain time amount may exist. Moreover, even when it 
had two or more ink jet heads for every color like color-print equipment, the whole ink jet head might be 
used by not transmitting print data (a print is not performed). Thus, although there is a certain thing 
[ carrying out time amount continuation and performing print actuation ] in the condition that a delivery 
side is not capped, also in such a case, evaporation of the ink in the delivery side where the ink 
regurgitation is not performed, and a delivery, and desiccation will be promoted, and the fall of 
discharging performance and deterioration of image grace will be caused as a result. 
[0018] To such a problem, the so-called reserve regurgitation which always keeps a discharge condition 
separate from the suction recovery mentioned above or this to fitness by performing the regurgitation of 
ink regardless of print data for every predetermined time in a predetermined location, discharging the ink 
in a delivery, and making it fresh ink is performed. This reserve regurgitation is breathed out towards the 
inside of the cap of a recovery unit, or the reserve regurgitation receptacle member prepared separately 
so that it may disperse inside a print medium or equipment and dirt may not be generated. 
[0019] 

[Problem(s) to be Solved by the Invention] However, in an ink jet printing equipment, it may not be easy 
to solve to coincidence the problem about the water resisting property of the above print objects known 
conventionally etc. and the problem about the poor regurgitation. 

[0020] That is, although a water resisting property, image quality, etc. improve in using the processing 
liquid which insolubilizes ink from a viewpoint of a water resisting property or the improvement in image 
quality, when this thing that insolubilized adheres to the delivery section of a delivery side, and its near 
according to recoil Myst mentioned above, such an affix may become what it is hard to remove by wiping 
mentioned above or the reserve regurgitation, and may cause the evil of the comparatively serious poor 
regurgitation. 

[0021] It may generate according to two phenomena which are ink and which mainly shows adhesion 
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below although insolubilized. It is the case where bound as an insoluble ghost to which processing liquid 
and an ink droplet already reacted when the ink droplet was breathed out by the place where it is the 
case where the ink droplet by which the 1st was breathed out from the ink jet head, and processing 
liquid rebound on a print medium, they are mixed, and it adheres to an ink jet head, and processing liquid 
was already breathed out especially, and ****** adhesion is carried out. When the paper as a print 
medium etc. causes a paper jam during a print or fault — the double feed of many sheets of papers is 
carried out — occurs, the part on which paper was already printed may adhere to the delivery section 
of an ink jet head, and insolubilization may produce the 2nd in the delivery section by this. 
[0022] The place which it is made in order that this invention may solve the above-mentioned trouble, 
and is made into the purpose is to offer the head unit to which the regurgitation prevented, or 
decreased and stabilized in adhesion of the insoluble ghost to the delivery section of an ink jet head can 
be made to perform, an ink jet cartridge, and an ink jet printing equipment. 

[0023] Other purposes of this invention are to offer the ink jet head, ink jet cartridge, and Inkjet printing 
equipment with which the ink droplet to the ink jet head under print, processing liquid, or those mixture 
can prevent adhering to the delivery section according to the rebound phenomenon and Myst. 
[0024] Furthermore, the purpose of this invention is to offer the head unit, ink jet cartridge, and ink jet 
printing equipment which can prevent adhesion of the insoluble ghost to the delivery section at the time 
of the delivery side and print medium of an ink jet head contacting. 

[0025] The purpose of further others of this invention is to offer the head unit which has the means 
which appointed the wrap range for the delivery side appropriately based on the behavior of Myst with 
the recoil liquid produced when ink and processing liquid collide mutually on a print medium, an ink jet 
cartridge, and an ink jet printing equipment. 
[0026] 

[Means for Solving the Problem] Therefore, in this invention, the ink discharge part which carries out the 
regurgitation of the ink, and the processing liquid discharge part which carries out the regurgitation of 
the processing liquid made to insolubilize this ink are used. In the ink jet printing equipment which prints 
by carrying out the regurgitation of ink and the processing liquid in piles on a print medium An ink 
discharge part and a processing liquid discharge part each at least for a print When performing the 
regurgitation of ink and processing liquid, It is characterized by having a wrap covering means for the 
perimeter of the ink delivery in either [ at least ] the ink discharge part concerned or the processing 
liquid discharge part concerned, or a processing liquid delivery. 

[0027] Moreover, in the head unit for carrying out the regurgitation of the ink, it is characterized by 
having a wrap plate member for the perimeter of the ink delivery in this ink jet head. 
[0028] Moreover, in the head unit which has the processing liquid discharge part which carries out the 
regurgitation of the processing liquid which insolubilizes the ink discharge part which carries out the 
regurgitation of the ink, and this ink as other gestalten, it is characterized by having a wrap plate 
member for the perimeter of the ink delivery in either [ at least ] said ink discharge part or said 
processing liquid discharge part, or the perimeter of a processing liquid delivery. 

[0029] Furthermore, in an ink jet cartridge with the ink tank which stored the ink which supplies ink to 
the ink jet head and this ink jet head for carrying out the regurgitation, it is characterized by having a 
wrap plate member for the perimeter of the ink delivery in this ink jet head at one. 
[0030] The ink discharge part which carries out the regurgitation of the ink as other gestalten, the 
processing liquid discharge part which carries out the regurgitation of the processing liquid which 
insolubilizes this ink, In an ink jet cartridge with the processing liquid tank which stored the processing 
liquid supplied to the ink tank which stored the ink supplied to said ink discharge part, and said 
processing liquid discharge part to one It is characterized by having a wrap plate member for the 
perimeter of the ink delivery in either [ at least ] said ink discharge part or said processing liquid 
discharge part, or the perimeter of a processing liquid delivery. 

[0031] According to the above configuration, when carrying out the regurgitation of ink and the 
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processing liquid in piles, Myst arises by these recoil on a print medium, but it can prevent that this 
Myst adheres to the delivery side of an ink discharge part at least with a covering means. 
[0032] 

[Embodiment of the Invention] This invention is made from a viewpoint new as a result of having 
examined the behavior of Myst produced by the recoil from the print medium produced as a result of the 
regurgitation. 

[0033] That is, when there is such recoil Myst, it poses a problem as [ mentioned / above ] that the 
insoluble ghost in recoil Myst adheres to the delivery of an ink jet head or its near, and produces the 
serious poor regurgitation. Therefore, with the 1st operation gestalt of this invention, by examining the 
behavior of recoil Myst and establishing a means to cover to the part to which these tend to adhere, a 
delivery or its near prevents that an insoluble ghost adheres to the delivery side itself from the first, or 
reduces the coating weight. 

[0034] When establishing such a covering means, the range in which it is prepared in a delivery side 
poses a problem. Hereafter, examination of the covering range is explained. 

[0035] the drop by which drawing 1 (a) - (c) was breathed out — a print medium — or It is a mimetic 
diagram explaining behavior, such as recoil at the time of colliding with the liquid membrane formed on 
the print medium. This drawing (a) shows the case where this drawing (c) collides with comparatively 
thick liquid membrane the case where a drop collides with a print medium directly when this drawing (b) 
collides with comparatively thin liquid membrane, respectively. In addition, each of each drawing (a) - (c) 
shows change of the behavior accompanying the passage of time to order from drawing Nakagami, and 
the rate of a drop is an equal in the condition of each drawing (a) - (c). 

[0036] As shown in this drawing (a), when a drop 1 collides with the print medium 2 directly, as for the 
liquid (drop) 1 which deforms on the print medium 2 by the collision, the perimeter section produces a 
projection and two or more drops 4 which return if some liquids finally dissociate, and form Myst. And 
the direction where this drop 4 flies goes to the slanting upper part. 

[0037] The example shown in drawing 1 (b) shows the almost same behavior as the above-mentioned 
example. That is, a recoil drop (unHllustrating) is a part of drop 1 by which the most was breathed out, 
and the recoil drop forms conic Myst. However, into each drop of recoil Myst, the liquid which forms 
liquid membrane 3 at a rate according to the property of the liquid membrane 3 formed on a print 
medium mixes about the discharged liquid drop 1. 

[0038] In the example shown in drawing 1 (c) to the two above-mentioned examples, although the 
direction of a recoil drop (un-illustrating) is the same, as for the liquid which forms the drop, most 
serves as a liquid of liquid membrane 3. In case, as for this, a drop 1 collides with liquid membrane 3, it is 
because it gets across to the liquid which forms liquid membrane 3 with the thickness rather than the 
energy of a collision acts on a drop 1 reflectively. In addition, when the rate of a drop 1 increases, the 
behavior in the case of a collision approaches the condition which shows in drawing 1 (b). 
[0039] Since recoil Myst is what returns in the shape of a cone so that clearly from the above 
explanation, under certain conditions, whether possibility of adhering to a delivery and its near is small, 
or it becomes the field where which part of a delivery side adheres according to recoil Myst which 
shows the above behavior when establishing a covering means in the operation gestalt of this invention 
although there are few the amounts even if it adheres pose a problem. 

[0040] First, possibility that Myst will adhere to the delivery itself where recoil Myst formed in the shape 
of a cone breathed out ink etc. so that clearly from the above-mentioned explanation about drawing 1 is 
small, or there is a possibility that recoil Myst, such as ink breathed out from the adjoining delivery, may 
adhere to a delivery or its near, in the ink jet head on which two or more deliveries arrange coating 
weight, for example although it is very few. 

[0041] For this reason, as a fundamental gestalt of the covering range, it considers as the covering 
range as for which the part only corresponding to the perimeter of a delivery and its near carries out 
opening, and, thereby, recoil Myst produced about the delivery which adjoins especially reduces the 
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amount adhering to a delivery and its near. 

[0042] Next, the invention-in-this-application person etc. found out that the adhesion conditions of a 
liquid including the adhesion field differed greatly according to the distance between an ink jet head and 
a print medium (henceforth the distance between papers). With other operation gestalten of this 
invention, the covering range is appropriately appointed from this viewpoint. 

[0043] Drawing 2 (a) - (d) is the mimetic diagram showing signs that return depending on the distance 
between papers and Myst differs from the condition of the adhesion. The discharge quantity of each 
delivery is 7-15 [pi], and, as for each condition shown in these drawings, a regurgitation rate shows the 
condition under the conditions of 10-20 [m/sec], and each regurgitation duty is an equal mutual. 
[0044] In addition, although these drawings show the phase of recoil Myst as a symmetrical thing about 
the delivery of an ink jet head, there are some actual printing equipments to which an ink jet head is 
displaced relatively to a print medium, for example, and the above symmetric property is not guaranteed 
strictly in this case. However, even if the above-mentioned symmetric property does not involve in 
essence about adhesion of recoil Myst and the following explanation has relative displacement, the gaps 
from the above-mentioned symmetric property are few by the component of the relative-displacement 
direction of the rate of a drop. Therefore, the following explanation is appropriate in the essence, also 
when an ink jet head is displaced relatively. 

[0045] Drawing 2 (a) is drawing showing the condition of the situation of recoil Myst in case the distance 
between papers is 2.0mm, and the Myst adhesion of a delivery side. Although the ink droplet breathed 
out from the delivery 6 of the ink jet head 5 returns depending on the recoil in the print medium 2 as 
shown in drawing 1 R> 1 and Myst 7 is formed as shown in this drawing, since most of these Myst 7 has 
a comparatively large distance between papers, delivery side 5A is not reached, therefore Myst hardly 
adheres to delivery side 5A. 

[0046] If distance between papers is made smaller than the above-mentioned case, Myst 7 will begin to 
adhere to the part of the perimeter distant from the delivery slightly. When distance between papers is 
set to 1.5mm drawing 2 (b) So that distance between papers may furthermore be made small, for 
example, it may be shown, Myst adheres to the field comparatively near the delivery 6. However, most 
adhesion of Myst is not seen even in this case in a delivery and its near. And when the regurgitation is 
performed by the fixed regurgitation duty which is in coincidence in two or more deliveries although each 
recoil Myst about each delivery becomes cone-like as mentioned above as shown in this drawing and 
drawing 2 (c), and (d), in accordance with the array of a delivery, Myst adheres to the both sides of that 
array. 

[0047] Next, if the distance between papers becomes 1.0mm order, the situation of recoil Myst may 
differ from what was mentioned above. That is, when its attention is paid to a certain delivery, 
regurgitation duty is comparatively low, for example, when the regurgitation is made intermittently, recoil 
Myst formed about the delivery becomes being the same as that of what was shown in drawing 2 (a) and 
(b). However, if regurgitation duty becomes to some extent high, recoil Myst will form an eddy by the 
continuous regurgitation. Although regurgitation duty becomes one factor as mentioned above, otherwise, 
the distance between papers and regurgitation time amount participate in formation of such an eddy. 
[0048] Drawing 3 and drawing 4 are the mimetic diagrams explaining the process in which recoil Myst 
forms an eddy. In addition, the following explanation is made based on the guess from the Myst adhesion 
condition in a delivery side including vortical formation. 

[0049] Although it will return in the direction of B in drawing in the other side and Myst 7 will be formed 
in it as mentioned above if regurgitation, such as ink, is performed from the delivery 6 of the ink jet head 
5 as shown in drawing 3 When the above-mentioned regurgitation is continuous, an air current as shown 
all over [ A ] drawing by flight of the ink droplet breathed out continuously is produced, and recoil Myst 
7 forms an eddy as finally gradually shown in drawing 4 in response to the other force to the central site 
in drawing by this. 

[0050] In addition, also in this eddy formation, relative displacement of the ink jet head mentioned above 
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involves. That is, since those impact locations shift continuously by the above-mentioned relative 
displacement when the continuous regurgitation is performed, an eddy as shown in drawing 4 R> 4 is not 
formed strictly. However, since the regurgitation rate is far large as compared with that recoil Myst itself 
has the velocity compornent of the relative-displacement direction, and its component as mentioned 
above, it is presumed that an eddy as mostly shown in drawing 4 is formed about a certain delivery to 
which its attention is paid. 

[0051] If drawing 2 is referred to again, as formation of the eddy mentioned above shows to drawing 2 
(c), the amount of Myst which adheres near the delivery of delivery side 5A will increase, and will 
become what also has the bigger magnitude of an adhesion drop. 

[0052] Furthermore, if [ make distance between papers small and ] about 0.5mm, the coating weight of 
Myst of a delivery part and its near will increase rapidly. 

[0053] The fields where recoil Myst adheres in a delivery side differ according to the distance between 
papers so that clearly from the above explanation. Therefore, with this operation gestalt, the covering 
range according a delivery side to a wrap member is appointed according to how the distance between 
papers is defined in the equipment configuration. For example, even if the distance between papers is 
comparatively large as shown in drawing 2 R> 2 (a), and it does not prepare a covering member with 
equipment without a possibility that recoil Myst may adhere, it is so much convenient. Moreover, it is 
effective, if the adhesion range covers only the part of the perimeter at least with the equipment which 
is the perimeter distant from the delivery as shown in this drawing (b). Furthermore, as shown in this 
drawing (c), with equipment with a possibility that an eddy may be formed, it may return near the 
delivery and Myst may adhere, only the part corresponding to a delivery and its near prepares opening, 
and makes other parts a wrap thing. 

[0054] moreover, the voice of the covering members above with this operation gestalt — it responds 
like and the configuration of wiping of a delivery side is changed, and thereby, while preventing adhesion 
in the delivery side of an insoluble ghost appropriately, waterdrop and paper powder, such as dew 
condensation which originates in the temperature change of an ink jet head, and is produced, are 
removable good. 

[0055] With the 2nd operation gestalt of this invention, the mode of a covering means to each ink jet 
head is changed according to regurgitation sequence with the ink containing ink, the processing liquid 
which insolubilizes this, or this processing liquid. Hereafter, the condition of adhesion of the insoluble 
ghost to each ink jet head according to regurgitation sequence is explained. 

[0056] Drawing 5 (a) - (d) is a mimetic diagram explaining the difference in the drop which adheres to 
each delivery side by the regurgitation sequence, when the ink jet head (henceforth a black ink head) 
which carries out the regurgitation of the black ink K to the ink jet head (henceforth a processing head) 
which carries out the regurgitation of the processing liquid S is used. In addition, in these drawings, 
illustration of the delivery train in a delivery side is omitted. 

[0057] As shown in drawing 5 (a), when the regurgitation is performed only with a processing liquid head, 
only processing liquid adheres to delivery side 5A of the processing liquid head according to recoil Myst 
explained by drawing 2 - drawing 4 . Similarly, when the regurgitation is performed only with a black ink 
head, as shown in this drawing (b), black ink K adheres to the delivery side 5A. 

[0058] on the other hand, in performing the regurgitation in the order of processing liquid S and black ink 
K as shown in this drawing (c) when it is going to form a black dot in an actual print The drop of 
processing liquid S adheres to regurgitation side 5A of a processing liquid head, and the drop to which 
comparatively many particles of the aggregate which processing liquid S and black ink K produce [ be / 
it / under / black ink / reaction ] existed in delivery side 5A of a black ink head adheres to it. In delivery 
side 5A, the drop containing this aggregate serves as an insoluble ghost, and it is hard to remove it. 
[0059] On the other hand, as shown in this drawing (d), in performing the regurgitation in order of black 
ink K and processing liquid S, what contained in delivery side 5A of a processing liquid head 1-2 
particles of an aggregate mentioned above in the drop of processing liquid S adheres, and the coating 
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weight becomes less than the case of the black ink head shown in this drawing (c). Moreover, only the 
drop of black ink adheres to delivery side 5A of a black ink head. 

[0060] Drawing 6 (a) and (b) are drawings explaining the difference in the drop adhesion by the 
difference in the regurgitation sequence shown in drawing 5 (c) and (d). This drawing (a) Generation of 
recoil Myst at the time of breathing out in order of processing liquid S and black ink K corresponding to 
drawing 5 (c) is shown, % and drawing 6 (b) shows generation of recoil Myst at the time of breathing out in 
order of black ink K and processing liquid S corresponding to drawing 5 (d). 

[0061] As shown also in drawing 1 , the drop which collided with the print medium deforms generation of 
recoil Myst, and it is because the part dissociates and flies. That is, when processing liquid or black ink 
is already breathed out according to the order of the regurgitation, on the print medium, they serve as 
thin film and are formed, the black ink or processing liquid which reaches the target there at a degree 
pushes away the oil level of the thin film already formed, and it has deformed, self has dissociated and it 
flies rather than it makes the liquid fly. Therefore, most drops which form recoil Myst serve as a liquid 
breathed out later, and the liquid of the precedence regurgitation which touches the boundary section of 
2 liquid in the case of the collision with the part is contained. 

[0062] When shown in drawing 6 (a), processing liquid S is already breathed out, that thin film is formed, 
and if black ink K is breathed out by this part, the drop which contained processing liquid in some Perilla 
frutescens (L.) Britton var. crispa (Thunb.) Decne. as the subject will fly black ink by that collision. In 
this case, between black ink K and processing liquid S f since a reaction with the other directivity is 
produced from the processing liquid S side to the black ink K side and an aggregate is formed, in the 
black ink droplet which forms recoil Myst, many aggregates will be contained comparatively. 
[0063] On the other hand, since the directivity of the above-mentioned reaction becomes reverse to the 
flight direction of a recoil drop when regurgitation sequence is black ink K and processing liquid S as 
shown in drawing 6 (b), the aggregate which exists in the drop of the processing liquid S which forms 
recoil Myst becomes quite few things. 

[0064] As explained above, extent of adhesion of an insoluble ghost changes with regurgitation sequence, 
for this reason, two or more ink jet heads for carrying out the regurgitation of processing liquid S and 
the other ink with the 2nd operation gestalt of this invention — it is and arrangement of a covering 
means is changed according to those sequence that carries out the regurgitation. 
[0065] With the 3rd operation gestalt of this invention, although that an insoluble ghost adheres to a 
delivery side approves, a covering means is established so that it may prevent that an insoluble ghost 
adheres to a delivery and its near at least. 

[0066] Drawing 7 is drawing showing an example of the covering means of this operation gestalt, and 
when the perimeter section which is separated from the delivery train in delivery 5A of an ink jet head 
to some extent is covered with covering 8, it shows the example of the equipment in which the distance 
between papers shown in drawing 2 (c) is shown. 

[0067] That is, although it returns to a delivery and its near and Myst adheres as mentioned above when 
using covering as shown at drawing 7 in the case of the above-mentioned distance between papers, an 
invention-in-this-application person etc. notes producing adhesion distribution as shown in drawing 7 
under the effect of the air current produced by the scan of an ink jet head. 

[0068] In addition, although it aims at finally preventing or reducing adhesion of an insoluble ghost, the 
covering member explained above is not restricted to the ink jet equipment which uses the above 
processing liquid together, but when preventing that ink adheres to a delivery side also in the ink jet 
equipment only using usual ink, it can do the same operation and effectiveness so. 
[0069] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to a drawing. 
[0070] Drawing 8 is the perspective view showing the schematic diagram of the ink jet printing 
equipment concerning one example of this invention. 

[0071] In drawing 8 , the record medium 106 inserted in the feed location of equipment 100 is conveyed 
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with the delivery roller 109 to the field by the ink jet unit 103 which can be printed. The platen 108 is 
formed in the tooth-back section of the print medium in this field that can be printed. 
[0072] Carriage 101 has composition movable in a fixed direction with two guide shafts 104 and 105, and, 
thereby, the head unit 103 can carry out the both-way scan of the. print field. Each unit mentioned later 
can be carried in carriage 101. That is, the ink jet unit 103 containing the ink tank for supplying ink or 
processing liquid is carried in the ink jet head which carries out the regurgitation of each of two or more 
ink and processing liquid of a color, and each ink jet head. For example, as ink of two or more colors, 
four colors of black (Bk), cyanogen (C) t a Magenta (M), and yellow (Y) can be used. 

[0073] In the left end of the field where carriage 101 is movable, the recovery system unit 1 10 is formed 

in the lower part, and it becomes possible to cap the delivery section of each ink jet head at the time of 

un-printing etc. This left end location is called the home position of each ink jet head. 

[0074] 107 shows the switch section and the display device section, the switch section is used at the 

time of ON/OFF of the power source of an ink jet printing equipment or a setup of various printing 

modes etc., and the display device section is for displaying the various conditions of a printing 

equipment. 

[0075] Drawing 9 is the perspective view showing an example of the ink jet unit 103 which can be 
carried in carriage 101. 

[0076] All of black, cyanogen, a Magenta, each color ink of yellow, and the tank of processing liquid of 
this example are the cases of an independently exchangeable configuration. 

[0077] five ink jet heads which carry out the regurgitation, respectively carry Bk, C, M, Y, and processing 
liquid in carriage 101 as a head unit 102 — having — moreover, the object for Bk — tank 20K, tank 20C 
for C, and M — business — tank 20M and tank 20for Y Y and the tank 21 of processing liquid are 
carried. It connects with an ink jet head through a connection with the ink jet head to which each 
corresponds, respectively, and each tank supplies ink or processing liquid. In addition, besides an upper 
example, it is good also considering for example, processing liquid and the tank of Bk as integral 
construction, and good also considering the tank of C, M, and Y as integral construction. 
[0078] Drawing 10 is the expanded sectional view showing the detailed configuration of the ink jet head 
for carrying out the regurgitation of each color ink or the processing liquid. 

[0079] As shown in this drawing, the ink jet head 200 is equipped with two or more ink deliveries, and 
arranges the heating element which is an electric thermal-conversion object corresponding to each 
delivery, and the method which the driving signal corresponding to regurgitation information is impressed 
[ method ] to a heating element, and makes ink or processing liquid breathe out from a delivery is used 
for it 

[0080] The heating element 230 has composition which can generate heat independently, respectively 
for every delivery. The ink in the ink way 240 quickly heated by generation of heat of a heating element 
230 forms air bubbles according to film boiling, an ink droplet or processing liquid 235 is breathed out by 
the pressure of this cellular generation toward the print medium 106, and an alphabetic character and an 
image are printed on the print medium 106. At this time, the volume of the ink of each color breathed 
out or processing liquid is 5-80ng. 

[0081] The ink way 240 which is open for free passage to a delivery is established in each of a delivery 
223, and the common liquid room 232 for supplying ink to these ink way is formed behind [ that the ink 
way 240 is arranged ] a part. Electrode wiring (un-illustrating) for supplying power to the above- 
mentioned heating element 230 or this is prepared in the ink way 240 corresponding to each of a 
delivery 223. These heating elements 230 and electrode wiring are formed by the membrane formation 
technique on the substrate 233 which consists of silicon etc. On the heating element 230, the protective 
coat 236 is formed so that ink and a heating element may not contact directly. Furthermore, the above- 
mentioned delivery, an ink way, a common liquid room, etc. are constituted by carrying out the laminating 
of the septum 34 which consists of resin or glass material on this substrate. 

[0082] Thus, since the air bubbles formed of heat energy impression at the time of expulsion of an ink 
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droplet are being used for the recording method which used the heating element, it is called common- 
name Bubble Jet. 

[0083] The processing liquid which insolubilizes an ink color is the following as an example, and can be 
made and obtained. 

[0084] That is, after carrying out pressure filtration with the membrane filter (trade name: a FURORO 
pore filter, Sumitomo Electric Industries, Ltd. make) whose pore size is 0.22 micrometers further after 
carrying out the mixed dissolution of the following component, pH can be adjusted to 4.8 by NaOH and 
processing liquid aluminum can be obtained. 
[0085] [The component of aluminum] 

Low-molecular component of a cationic compound Stearyl trimethylammonium salt The 2.0 sections 
(trade name; the electro stripper QE, Kao Corp. make) 

Or stearyl trimethylammonium chloride (trade name; you TAMIN 86P, Kao Corp. make) 

Giants-molecule component of a cationic compound Copolymer of a diaryl amine hydrochloride and sulfur 

dioxide The 3.0 sections (average molecular weight; 5000) 

(Trade name; polyamine sulfone PAS-92, Nitto Boseki Co., Ltd. make) 

Thiodiglycol The ten sections Water It can mix with the remainder and the above-mentioned processing 
liquid, and the following can be mentioned as a suitable example of the ink which insolubilizes. 
[0086] That is, the following component can be mixed, pressure filtration can be carried out with the 
membrane filter (trade name: a FURORO pore filter, Sumitomo Electric Industries, Ltd. make) whose 
pore size is 0.22 micrometers further, and the ink Y1 f M1, C1, and K1 of yellow, a Magenta, cyanogen, 
and black can be obtained. 
[0087] 

Y1 C.I. direct yellow 142 The two sections Thiodiglycol The ten sections ASECHIRE Norian EH The 0.05 
sections (Kawaken Fine Chemicals Co., Ltd. make) 

Water Remainder M1 Except having replaced the color with the 289; C.I. acid red 2.5 section, Y1 The 
same presentation C1 As Y1 except having replaced the color with the 9; C.I. acid blue 2.5 section 
[ same ] Presentation K1 In mixing with processing liquid (liquid constituent) and ink each which was 
shown beyond the same presentation as Y1 except having replaced the color with the 2; C.I. hood black 
3 section — in this invention The result mixed with the processing liquid mentioned above in the 
location where ink permeated a printed material top or printed material, The component of low molecular 
weight or cationic oligomer, and the water soluble dye that has the anionic radical currently used for ink 
start separation for a meeting from a solution phase on a target at a lifting and the moment by the ion- 
interaction among the cationic matter contained in processing liquid as the 1st step of a reaction. 
[0088] Next, since it adsorbs by the macromolecule component by which a meeting object with the color, 
the low-molecular cationic matter, or cationic oligomer mentioned above is included in processing liquid 
as the 2nd step of a reaction The size of the floe of the color produced in the meeting becomes still 
larger, and when only the liquid part which stopped being able to enter the clearance between the fiber 
of printed material easily, and carried out solid liquid separation as the result sinks into record Kaminaka, 
print grace and fixable coexistence is attained. Since viscosity becomes large and the floe formed with 
the low-molecular component or the cationic oligomer, and the anionic color of the cation matter 
generated according to a mechanism which was mentioned above to coincidence does not move with a 
motion of a solvent object, though the ink dot which adjoined like [ at the time of full color image 
formation ] was formed in unique ink, bleeding does not happen, either, so that it may not be mixed 
mutually. Moreover, the water resisting property of the image which the above-mentioned floe is 
essentially water-insoluble nature, and was formed will become perfect. Moreover, it also has the 
effectiveness that the light fastness-proof of the image formed of the shielding effect of a polymer also 
improves. 

[0089] The vocabulary of "insolubilization" used in this specification or "condensation" means the 
phenomenon of only said 1st step, or a phenomenon including both the 1st step and the 2nd step. 
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[0090] Moreover, since what is necessary is just to use it auxiliary in order to raise the effectiveness of 
this invention further, even if it is necessary in operation of this invention to use neither a cationic high 
polymer with large molecular weight, nor the metal salt of many ** like the conventional technique, or to 
use it, the amount used can be stopped to the minimum. It can mention that the color-enhancing fall of 
the color which was a trouble at the time of acquiring deck-watertight-luminaire-ized effectiveness as 
the result using a conventional cationic high polymer and polyvalent metallic salt is lost as another 
effectiveness of this invention. 

[0091] Drawing 1 1 is the perspective view showing an example of the recovery unit 110 in the printing 
equipment of this example. 

[0092] It corresponds to the head unit shown in drawing 9 , and the cap 1 12 for Bk, the cap 114 for C, 
the cap 1 15 for M, the cap 1 16 for Y f and the cap 1 13 for processing liquid are formed. Each cap is 
prepared in the vertical direction movable, thereby, when a head unit is located in a home position, it 
joins to the delivery side of each ink jet head, and it carries out capping of this, prevents evaporation of 
the ink in the delivery in each ink jet head, and prevents the poor regurgitation by thickening and fixing 
of ink resulting from this evaporation. Each cap of a recovery unit is connected with the non-illustrated 
pump unit, and thereby, where a cap unit and an ink jet head are joined, on the occasion of the suction 
recovery which attracts ink, negative pressure can be generated in a cap. A pump unit is independently 
prepared for every head for ink only for processing liquid, and waste fluid is sent to a waste fluid tank 
according to the independent path, respectively. It is made, as for this, for insolubilization by contact of 
each color ink for a print and processing liquid not to take place within a pump within a cap and a pump. 
In addition, a pump unit may be two for each color ink the object for processing liquid, and for a print. 
[0093] The processing liquid blade 117 which carries out wiping of the delivery side of the ink jet head 
for processing liquid regurgitation, and the ink blade 1 18 for carrying out wiping of the delivery side of 
the ink jet head for ink regurgitation are further formed in the recovery unit. Each of these blades are 
formed by elastic members for carrying out wiping of ink and processing liquid adhering to the delivery 
side of an ink jet head, such as rubber. Moreover, each blade has composition movable in the vertical 
direction with the non-illustrated lifting device so that the location which rose that wiping of the delivery 
side should be carried out, and the location which descended so that it might not interfere in a delivery 
side can be taken by migration of each ink jet head. In addition, about the detail of the actuation, it 
mentions later. 

[0094] In order to prevent mixing processing liquid with ink in respect of the delivery of an ink jet head 
by wiping actuation, and insolubilizing so that clearly from drawing 1 1 , the processing liquid blade 117 
which carries out wiping of the part for a processing liquid discharge part, and the ink blade 1 18 for 
carrying out wiping of the part for an ink discharge part are formed independently, and have composition 
which can move up and down still more nearly independently. 

[0095] Drawing 12 is the block diagram showing the control configuration of the ink jet printing 
equipment concerning this example. 

[0096] In drawing 1 2 , the data (henceforth image data) of the alphabetic character which should be 
printed, or an image are inputted into the receive buffer 401 of this example printing equipment from a 
host computer. Moreover, the data which check whether data are transmitted correctly, and the data 
which tell the operating state by the side of a printing equipment are transmitted to a host computer 
from a printing equipment side. Under management of CPU402, the image data held at the receive buffer 
401 is transmitted to the memory section 403, and is temporarily stored in the RAM (random access 
memory). The mechanical-completion trawl section 404 drives the mechanism sections 405, such as a 
carriage motor and a line-feed motor, by the command from CPU402. A sensor / SW control section 
406 transmits various sensors and the signal from a sensor / the SW section 407 which consists of SW 
(switch) to CPU402. The display device control section 408 controls the display device section 409 
which consists of LED, a liquid crystal display component, etc. of a display-panel group by the command 
from CPU402. The head control section 410 controls the drive of each ink jet head 200 by the command 
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from CPU402. Moreover, the head control section 410 tells the temperature information detected by the 
non-illustrated sensor to CPU402 about the condition of the ink jet head 200. 

[0097] Drawing 13 is drawing showing an example of the head unit which can constitute the ink jet unit 
103 shown in drawing 8 etc. in a delivery side. 

[0098] The head unit 102 consists of ink jet head 200S which carry out the regurgitation of the 
processing liquid S to two ink jet head 200Bk1 ,200Bk(s)2 which carry out the regurgitation of the black 
ink K, respectively, and each head chip is arranged by the frame 204 in the pitch of 1/2 inch. In addition, 
it leans in consideration of the timing of a drive in the direction of a delivery train, and each 
(tantheta=1/160) head chip is arranged. Each head chips Bk1, S, and Bk2 of both are using the thing of 
the same structure which showed the example for drawing 10 R> 0, and the regurgitation property is 
shown below. 

[0099] <Bk1/S/Bk2> (regurgitation property) 

The number of regurgitation: 160 (division block count: 16-block sequential drive) 
resolution: — 360dpi drive frequency: — 8.0 (kHz) 
Discharge quantity: Vd=80**4 (pl/dot) 
Regurgitation rate: 1 5**0.5 (m/s) 

As shown in drawing 13 , ink jet head 200Bk1 which carries out the regurgitation of the black ink K, and 
200Bk(s)2 are arranged so that ink jet head 200S which carry out the regurgitation of the processing 
liquid S may be inserted, and a black image is printed by this head unit 102 in both directions of A and B 
of the scan by carriage 101. 

[0100] In this case, according to the 2nd operation gestalt of this invention mentioned above, it is 
desirable that perform the regurgitation in order of the ink jet heads Bk1 and S on the print of the 
direction of A from a viewpoint of insoluble ghost exclusion, and perform the regurgitation in order of the 
ink jet heads Bk2 and S on the print of the direction of B, and black ink K is surely breathed out in 
advance of processing liquid S. Thereby, recoil Myst adhering to ink jet head 200S shall not almost have 
mixing of an insoluble ghost. And although most mixing of an insoluble ghost cannot be found in this case, 
when equipping with the covering member mentioned later to make doubly sure, the delivery side of ink 
jet head 200S is equipped. 

[0101] On the other hand, when making processing liquid S into discharge and the regurgitation 
sequence which carries out the regurgitation of the black ink K to behind previously in the head unit 102 
shown in drawing 13 , the delivery side of ink jet head 200Bk1 for black ink and 200Bk(s)2 can be 
equipped with a covering member, and it can prevent that recoil Myst containing comparatively many 
aggregates adheres to each delivery and its near by this. 

[0102] In addition, when the head unit shown in drawing 13 is used, also in which direction in 
bidirectional printing, regurgitation sequence of processing liquid S and black ink K can be made the 
same, and deterioration of the print grace which originated in the difference of the concentration 
produced by the difference in regurgitation sequence (sequence of the lap in the case of dot formation) 
or a tint by this can be prevented. 

[0103] Moreover, in the scan of the one direction in a uni-directional print or bidirectional printing, the 
regurgitation can be performed to one pixel in order of black ink K, processing liquid S, and black ink K 
using all the heads of ink jet head 200Bk1,200S and 200Bk(s)2 as a modification of the print approach 
using the head unit shown in drawing 1 3 . That is, processing liquid S is piled up for black ink K on 2 
times discharge and black ink K, and black ink is piled up further. 

[0104] According to this modification, when black ink K puts on processing liquid S further, the amount 
in which the color of black ink remains in a print form front face can be made [ many ], and optical 
density can be raised by this. 

[0105] Drawing 14 is the mimetic diagram showing other examples of the head unit which constitutes 
the ink jet unit 103 shown in drawing 8 in a delivery side. 

[0106] The head unit of this example consists of ink jet head 200CMY which made one each discharge 
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part which carries out the regurgitation of the ink of ink jet head 200S, and C, M and Y which carries out 
the regurgitation of ink jet head 200Bk which carries out the regurgitation of the black ink, and the 
processing liquid, and, as for each head chip, the pitch is arranged by the frame 204 by 1/2 inch and 1 
inch. Here, the pitch of head 200S and head 200CMY is made into 1 inch because it becomes possible to 
share the ink tank used with the configuration shown in drawing 12 . Inkjet 200Bk which carries out the 
regurgitation of the black ink K is the same as that of what was mentioned above in drawing 12 . Inkjet 
head 200S of processing liquid S and each color ink C, M, and Y and the regurgitation property of 
200CMY(s) are shown below. 

[0107] The number of <S> deliveries: 160 (division block count: 16 blocks) 
resolution: — 360dpi drive frequency: — 8.0 (kHz) 
Discharge quantity: Vd=40**4 (pl/dot) 
Regurgitation rate: 12**0.5 (m/s) 

The number of <CMY> deliveries: A part for spacing 8 delivery for about [ 160 ], and each color 48 

(48x3) / each closure between colors (8x2) 

(Division block count: 16 blocks) 

resolution: — 360dpi drive frequency: — 8.0 (kHz) 

Discharge quantity: Vd=40**4 (pl/dot) 

Regurgitation rate: 12**0.5 (m/s) 

The released time per block: Tb=7.5 (microsecond) 

The head unit shown in drawing 14 is also used for bidirectional printing. In this case, according to the 
2nd operation gestalt of this invention, it is desirable to carry out the regurgitation in the order of black 
ink K and processing liquid S in the print of the direction of A, and to carry out the regurgitation of the 
processing liquid S after the regurgitation of Cyanogen C, Magenta M, and Yellow Y on the print of the 
direction of B like the configuration shown in drawing 13 . According to this, the insoluble ghost adhering 
to the delivery side of ink jet head 200S which carry out the regurgitation of the processing liquid S 
which carries out the regurgitation later can be made into very few things. 

[0108] It is desirable ink jet head 200Bk which, on the other hand, carries out the regurgitation of black 
ink K and the ink C, M, and Y in carrying out the regurgitation of the processing liquid S in advance of 
the regurgitation of each color ink contrary to the above, and to equip each delivery side with covering 
200 CMYs. 

[0109] (The 1st example) Drawing 15 (a) and (b) are the mimetic diagrams explaining the 1st example of 
the cover plate as a covering means with which it can equip to each ink jet head mentioned above, and 
drawing 16 (a) - (e) is drawing explaining the wiping actuation to the delivery side of each ink jet head at 
the time of equipping with a cover plate. 

[01 10] as shown in drawing 15 (a), even if a cover plate 208 corresponds to each delivery — the object 
for regurgitation — hole 208A — having — thereby — the object for regurgitation — the part of hole 
208A — removing — delivery side 205A — a wrap — things are made, according to the 1 st operation 
gestalt of this invention — the object for regurgitation — the path of hole 208A can be defined 
according to the distance between papers, as mentioned above. If the distance between papers of this 
example equipment is 1mm, an eddy is formed of recoil Myst and Myst may adhere to very near the 
delivery according to it. for this reason, the object for regurgitation — even when the path of hole 208A 
is set to 50 micrometers and the eddy of recoil Myst is formed, it is made for adhesion of Myst by it not 
to arise 

[01 1 1] Wearing on the ink jet head of a cover plate 208 can form a spacer 201 in delivery side 205A, as 
shown in drawing 17 , and thereby, it can form a cover plate 208 possible [ sliding ] to the ink jet head 
200. Moreover, the immobilization to the ink jet head of a cover plate 208 is constituted from an 
ingredient by which a cover plate 208 is adsorbed by magnetism, and becomes possible by using the part 
of the spacer 201 of an ink jet head as some electromagnets. And when performing wiping and capping 
with a blade, adsorption by the above-mentioned electromagnet is canceled and it considers as the 
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configuration which can slide a cover plate 208 as shown in drawing 15 (b). 

[01 12] Drawing 1 6 (a) - (e) shows the wiping actuation accompanying this slide, and shows the condition 
of each delivery side of the ink jet unit 103 being equipped with this drawing (a) by the holding power 
according [ a cover plate 208 ] to the above-mentioned electromagnet, and performing the scan for a 
print. 

[01 13] And to the timing of the regurgitation recovery by wiping, the ink jet unit 103 holds a cover plate 
208 by the switch change of an electromagnet, when move to a home-position side, a cover plate 208 
and the plate holder 209 are made to counter in the arrangement location of the plate holder 209 
adjoined and established in the recovery unit 116 (refer to drawing 8 ) and the plate holder 209 forms an 
electromagnet similarly (this drawing (b)). After the plate holder's 209 moving to the location higher than 
that position in readiness at this time and holding a cover plate 208, it descends to a position in 
readiness with a non-illustrated sliding mechanism. With the descent, an ink jet unit reverses the 
migration direction, after moving to the endmost part of equipment (this drawing (d)). According to the 
timing which the ink jet head to which blades 1 18 or 1 17 (refer to drawing 1 1 ) are equivalent, 
respectively passes, it goes up with the reversal, and wiping of each delivery side is carried out (this 
drawing (e)). 

[01 14] Drawing 18 (a) - (c) is the top view showing the modification of the cover plate applied to the 1st 
example of the above, respectively, and this drawing (d) is a sectional view of the ink jet head covered 
with these cover plates. 

[01 15] Each ink jet head shown in these Figs, has the delivery train of two trains about the ink or 
processing liquid of the same color, and makes it the delivery train of twice as many resolution as this 
about the ink or processing liquid of the same color by shifting the arrangement location of the delivery 
of each train. And the regurgitation method carries out the regurgitation of the ink droplet to the field 
and perpendicular direction of a heater 212 which are an electric thermal-conversion object. Moreover, 
the head shown in this drawing can carry out the regurgitation of the comparatively detailed ink droplet 
by defining the distance of a heater 212 and a delivery 206 etc. appropriately. 

[01 16] the cover plate shown in drawing 1 5 in the example shown in drawing 18 (a) to the ink-jet head 
which has such a delivery train — the same — each delivery of every — the object for regurgitation — 
the example which prepares hole 208A and is shown in this drawing (b) — every two deliveries — the 
object for regurgitation — hole 208A prepares, it is not the gestalt which prepares the hole for 
regurgitation, and opening prepares further in the example shown in this drawing (c) corresponding to 
the whole delivery train. The configuration of opening shown in these examples or its magnitude is 
defined in consideration of the adhesion field of recoil Myst which becomes settled as 1st operation 
gestalt of this invention according to the distance between papers as mentioned above. 
[01 17] In addition, in the example mentioned above, it is prepared in a cover plate 208 possible [ sliding ] 
to an ink jet head, and thereby, although it is possible to perform regurgitation recovery action, such as 
wiping, to the delivery side of a direct ink jet head, sliding of a cover plate does not necessarily have to 
be enabled to a delivery side, and it may be fixed. In this case, although capping is performed to a cover 
plate, any waterdrop other than recoil Myst adhering to a delivery side etc. is unremovable with wiping. 
Therefore, after making it coalesce in the ink which meniscuses, such as ink, were made to project from 
a delivery according to generating of the air bubbles which control appropriately the drive of for example, 
an electric thermal-conversion object, and do not result in the regurgitation in this case, and projected 
the waterdrop of that near etc. and incorporating, it can also discharge by the reserve regurgitation. 
[0118] Moreover, an ink jet head may be equipped with the above-mentioned cover plate fixed, and a 
cover plate may be the thing of the configuration which can be freely detached and attached on a head. 
[01 19] (The 2nd example) Drawing 19 is the mimetic diagram showing the head unit and cover plate 
concerning the 2nd example of this invention. The cover plate of this example corresponds to the head 
unit of a gestalt different from the head unit shown in drawing 13 , and is prepared possible [ sliding ] to 
this unit. Moreover, drawing 21 (a) - (e) is drawing explaining the wiping actuation in this example. 
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[0120] The head unit of this example makes a delivery array two trains about each ink jet head, and in 
each array, mutually, each train shifts and is arranged only one half of delivery pitches. Thereby, one 
twice the resolution of each train is realizable. 

[0121] To two ink jet head 200Bk(s)1 and Bk2, a cover plate 208 is formed in one and covers the 
delivery side of the two above-mentioned ink jet heads except for opening 208B so that clearly from 
drawing 19 . This range to cover follows the 1st operation gestalt of this invention mentioned above. 
Since there are not so many amounts of the insoluble ghost contained in Myst which adheres to that 
delivery side as mentioned above about ink jet head 200S on the other hand, even if it does not cover 
this field, it is so much convenient. 

[0122] Unlike the case of the 1st example which mentioned above the wiping actuation (and discharge 
actuation of the cover plate for capping) to the configuration mentioned above, the slide of a cover plate 
and the direction of wiping turn into the array direction of the delivery of each ink jet head. Namely, if 
the ink jet unit 103 moves to the location which counters the recovery unit 116 (refer to drawing 8 ) as 
shown in drawing 21 R> 1 (a), the ink jet unit 103 will slide a cover plate 208 in the direction 
perpendicular to a main scanning direction in the condition of having stopped in the location (this 
drawing (b)). In addition, this slide becomes possible with non-illustrated plate maintenance and its 
sliding mechanism. 

[0123] With the slide of a cover plate 208, wiping of the delivery side of an ink jet head where the blade 
118,117 attached in this plate corresponds, respectively is carried out, it can come, simultaneously 
wiping also of the front face of a cover plate 208 is carried out by the blade 210 (this drawing (b)). In 
addition, when those adhesion conditions — there is so much coating weight that the insoluble ghost 
adhering to the front face of a cover plate 208 cannot remove easily with a blade 210 — are 
comparatively serious, as for this blade 210, it is desirable to infiltrate the solvent which can dissolve an 
insoluble ghost in a blade. 

[0124] Furthermore, when the blade 118,117 attached in the cover plate contacts and slides on the 
wiper cleaner 21 1 relatively with the slide of a cover plate 208, the waterdrop adhering to a blade 
1 18,1 17 etc. is removable (this drawing (c)). Then, a cover plate is slid to hard flow with the above, and 
the wiping same in the meantime with a blade 118,117 and a blade 210 as **** is performed, 
respectively (this drawing (d), (e)). 

[0125] In addition, also with the cover plate of the gestalt mentioned above, it may not be restricted to 
that whose slide is enabled, but immobilization etc. may be carried out. 

[0126] Drawing 20 is the perspective view showing the cover plate 208 concerning the modification of 
this example. The cover plate 208 which the head unit 102 of this modification is the same as that of 
what was shown in drawing 1 9 , and only cover plates differ, and is shown in drawing 20 is a wrap thing 
about the delivery side 205 excluding the part around the delivery train of two trains also about ink jet 
head 200S. 

[0127] drawing 20 — setting — each — an ink way is opened for free passage and established in each 
delivery of ink jet head 200BK1.200S and 200BK2, and the electric thermal-conversion component for 
generating heat energy is formed in each ink way. Contact pad 21 OA prepared on the wiring substrate 
210 is used in order to take electric contact on an ink jet head and the body of equipment. 
[0128] A cover plate 208 stretches the plate made from stainless steel (SUS) to a delivery side with 
adhesives. The ink jet head of each color is being fixed by the supporter material 209. And like the 
above-mentioned, although one pixel is printed, the regurgitation is carried out in the order of the order 
of head 200BK2.200S and 200BK1, i.e., black ink, processing liquid, and black ink. 

[0129] In this modification, three openings with which 0.3mm and x lay length in drawing of opening of a 
cover plate 208 are 18mm, and the thickness of a cover plate 208 indicates 2.5mm and y lay length to 
be for them to drawing are these dimensions. Moreover, 40mm and the direction of y of x in drawing 
direction are 20mm, and the plate width of face of the x directions of [ between each head ] of the 
whole cover plate is 10.2mm. As for the edge of opening, it is still more desirable that it is an 
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abbreviation perpendicular. 

[0130] Each ink jet head is arranged by volume 8.5pl of the discharged liquid drop, and regurgitation rate 
18 m/s, and, as for the delivery, one train is arranged in the resolution of 300dpi. Moreover, the distance 
from a delivery to a form 106 is 1.3mm. Furthermore, the drive frequency of each head is 10kHz f and 
print resolution is 600dpi. 

[0131] (The 3rd example) Drawing 22 (a) and (b) are the mimetic diagrams showing the cover plate 
concerning the 3rd example of this invention. 

[0132] In this example, as shown in this drawing, it forms by constituting the fibrous thing which consists 
a cover plate of a predetermined ingredient in the shape of a mesh. By defining the consistency of this 
mesh appropriately, recoil Myst is certainly suppliable. In addition, the example shown in this drawing (b) 
sets the density distribution of a mesh that recoil Myst of a big path is also suppliable rather than it 
considers that the consistency of the mesh of the part corresponding to a delivery train is easy to 
adhere near the delivery, while making it not check regurgitation, such as ink, as a thing smaller than 
other parts. 

[0133] (Other examples) Drawing 23 and drawing 24 are drawings explaining the phenomenon in which 
the recoil Myst adhesion about the 3rd operation gestalt of this invention mentioned above is guessed. 
[0134] As mentioned above, it is whether it returns, if the distance between papers is embraced, and the 
condition of Myst disperses in the shape of a cone, or ( drawing 23 ) to form an eddy ( drawing 24 ). In 
any [ this ] case, an air current arises to this ink jet head by migration for the scan of the ink jet head 
200. This air current produces first flow E around which it turns by existence of the cover plate 208 of 
the upstream of an air current. That is, the air current which flows along the front face of a cover plate 
208 produces flow E which produces flow separation in corner 208j of the cover plate 208 of the 
upstream, and turns behind a cover plate 208, and, thereby, recoil Myst is considered to be led to the 
part of a cover plate 208 in back. 

[0135] on the other hand in the cover plate by the side of back wash, fixed flow D which is separated 
from a cover plate 208 to some extent exists, and when the flow around the back-wash side cover plate 
208 has a big pressure relatively to the part which has this comparatively big rate, the drawing Nakaya 
mark F shows the flow of that part, thereby, it is thought that recoil Myst is led to the front-face side of 
the back-wash side cover plate 208. 

[0136] Thus, the adhesion location of recoil Myst is controllable by other examples of this invention by 
arranging a cover plate 208 appropriately. 

[0137] In addition, although each example mentioned above explained the example an ink jet head and 
whose ink tank are another objects, it is clear that application's of this invention this invention is 
applicable also about the so-called ink jet cartridge which is not restricted to this and made these one. 
[0138] Moreover, in carrying out this invention, especially the ink to be used cannot be restricted to 
color ink, the pigment ink which distributed the pigment can also be used, and the processing liquid to be 
used can use the thing which makes the pigment condense. The following can be mentioned as an 
example of the pigment ink which is mixed with the above mentioned colorless liquid A 1, and causes 
condensation. Namely, as it states below, the yellow which contains a pigment and an anionic compound, 
respectively, a Magenta, cyanogen, each color ink of black, and Y2, M2, C2 and K2 can be obtained. 
[0139] The ingredient shown below was taught to the batch type vertical mold sand mill (product made 
from eye MEKKUSU), using the black ink K2 anion system giant molecule P-1 (styrene-methacrylic- 
acid-ethyl acrylate, the acid number 400, weight average molecular weight 6,000, the water solution of 
20% of solid content, a neutralizer: potassium hydroxide) as a dispersant, and distributed processing was 
performed for 3 hours, having been filled up with the glass bead of the diameter of 1mm as media, and 
carrying out water cooling. The viscosity after distribution was 9cps and pH was 10.0. These dispersion 
liquid were applied to the centrifugal separator, the big and rough particle was removed, and the carbon 
black dispersing element with a weighted mean particle size of 100nm was produced. 
[0140] 
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(Presentation of a carbon black dispersing element) 

- P-1 water solution (20% of solid content) the 40 sections - carbon black Mogul L (product made from 
a cab rack) The 24 sections - glycerol The 1 5 sections - ethylene glycol monobutyl ether The 0.5 
sections - isopropyl alcohol The three sections - water The black ink K2 for ink jets which fully diffused 
the 135 sections, next the dispersing element obtained by the above, and the pigment contained was 
obtained. The solid content of the last preparation object was about 10%. 

[0141] Using the yellow ink Y2 anion system giant molecule P-2 (a styrene-acrylic-acid- 
methylmetaacrylate, the acid number 280, weight average molecular weight 1 1 ,000, the water solution of 
20% of solid content, a neutralizer: diethanolamine) as a dispersant, using the ingredient shown below, 
distributed processing was performed like the case of production of black ink K2, and the yellow 
chromatism object with a weighted mean particle size of 103nm was produced. 
[0142] 

(Presentation of a yellow dispersing element) 

- P-2 water solution (20% of solid content) The 35 sections -C.I. pigment yellow 180 The 24 sections 
(nova palm yellow PH-G, Hoechst make) 

- Triethylene glycol The ten sections - diethylene glycol The ten sections - ethylene glycol monobutyl 
ether The 1.0 sections - isopropyl alcohol The 0.5 sections - water The yellow dispersing element 
obtained by the 135 section above was fully diffused, and the yellow ink Y2 for ink jets which the 
pigment contained was obtained. The solid content of the last preparation object was about 10%. 
[0143] The same distributed processing as the case of the above mentioned carbon black dispersing 
element was performed using the ingredient shown below, using as a dispersant the anion system giant 
molecule P-1 used on the occasion of production of cyanogen ink C2 black ink K2, and the cyanogen 
chromatism object with a weighted mean particle size of 1 20nm was produced. 

[0144] 

(Presentation of a cyanogen chromatism object) 

- P-1 water solution (20% of solid content) The 30 sections -C.I. BIGUMENTO blue 15:3 The 24 
sections (fast gene bull-FGF, Dainippon Ink chemistry) 

- A glycerol The 15 sections - diethylene-glycol monobutyl ether The 0.5 sections - isopropyl alcohol 
The three sections - water The cyanogen chromatism object acquired by the 135 section above was 
fully stirred, and the cyanogen ink C2 for ink jets which the pigment contained was obtained. The solid 
content of the last preparation object was about 9.6%. 

[0145] The same distributed processing as the case of the above mentioned carbon black dispersing 
element was performed using the ingredient shown below, using as a dispersant the anion system giant 
molecule P-1 used on the occasion of production of Magenta ink M2 black ink K2, and the Magenta 
chromatism object with a weighted mean particle size of 1 15nm was produced. 
[0146] 

(Presentation of a Magenta chromatism object) 

- P-1 water solution (20% of solid content) The 20 sections -C.I. pigment red 122 (Dainippon Ink 
chemistry) The 24 sections - glycerol The 1 5 sections - isopropyl alcohol The three sections - water 
The Magenta chromatism object acquired by the 135 section above was fully diffused, and the Magenta 
ink M2 for ink jets which the pigment contained was obtained. The solid content of the last preparation 
object was about 9.2%. 

[0147] 

[Effect of the Invention] When carrying out the regurgitation of ink and the processing liquid in piles, 
according to this invention, Myst arises by these recoil on a print medium, so that clearly from the 
above explanation, but it can prevent that this Myst adheres to the delivery side of an ink discharge part 
at least with a covering means. 

[0148] Consequently, it adheres to a delivery side, and an ink delivery etc. is taken up or the insoluble 
ghost which exists in recoil Myst becomes possible [ preventing producing the poor regurgitation ]. 
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[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) - (c) is drawing explaining generation of recoil Myst f such as ink concerning 1 operation 
gestalt of this invention. 

[Drawing 2] (a) - (d) is drawing which is applied to 1 operation gestalt of this invention, and explains 
formation of recoil Myst according to the distance between papers, and the condition of the adhesion. 
[Drawing 3] It is drawing which returns in the above and explains Myst. 
[Drawing 4] It is drawing which explains the eddy formation by recoil Myst similarly. 

[Drawing 5] (a) - (d) is drawing which is applied to 1 operation gestalt of this invention, and explains the 
difference of the contents of recoil Myst according to the regurgitation sequence of ink and processing 
liquid. 

[Drawing 6] (a) And (b) is drawing explaining the principle of a difference of the above-mentioned 
contents. 

[Drawing 7] It is drawing explaining the difference in the adhesion location of recoil Myst which starts 1 
operation gestalt of this invention and is produced by arrangement of a cover plate. 
[Drawing 8] It is the outline perspective view showing the ink jet printing equipment concerning one 
example of this invention. 

[Drawing 9] It is the perspective view showing the ink jet unit used with the above-mentioned equipment. 
[Drawing 10] It is drawing of longitudinal section showing the example of 1 structure of the ink jet head 
which constitutes the above-mentioned ink jet unit. 

[Drawing 1 1] It is the perspective view showing the detail of a recovery unit prepared in the above- 
mentioned equipment. 

[Drawing 12] It is the block diagram showing the control configuration of the above-mentioned 
equipment. 

[Drawing 13] It is the front view showing an example of the head unit which can be used with the above- 
mentioned equipment. 

[Drawing 14] It is the front view showing other examples of the above-mentioned head unit. 

[Drawing 15] (a) And (b) is drawing showing the cover plate and its condition of not covering for starting 

the 1st example of this invention and covering recoil Myst. 

[Drawing 16] (a) - (e) is drawing explaining the wiping actuation in the case of having the cover plate of 
the 1st example of the above etc. 

[Drawing 1 7] It is drawing explaining the junction condition of the above-mentioned cover plate and an 
ink jet head. 

[Drawing 18] (a) - (d) is drawing showing the modification of the 1st example of the above. 
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[Drawing 19] It is drawing showing the cover plate concerning the 2nd example of this invention. 
[Drawing 20] It is the perspective view showing the cover plate and ink jet head concerning the 
modification of the 2nd example of the above. 

[Drawing 21] (a) - (e) is drawing explaining wiping actuation of the ink jet head equipped with the cover 
plate of the 2nd example of the above. 

[Drawing 22] (a) And (b) is drawing showing the cover plate applied to the 3rd example of this invention, 
respectively. 

[Drawing 23] It is drawing explaining the adhesion position control of recoil Myst by arrangement of the 
cover plate concerning other examples of this invention. 

[Drawing 24] It is drawing explaining the adhesion position control of recoil Myst by arrangement of the 

cover plate concerning other examples of this invention. 

[Description of Notations] 

2,106 Print medium 

4 Seven It returns and is Myst. 

5,200,200Bk(s), 200Bk1,200Bk2,200S t 200YMC Inkjet head 
5A, 205A Delivery side 
6,206,223 Delivery 

8,208 Cover plate (covering member) 

101 Carriage 

1 10 Recovery Unit 

117,118,210 Blade 



[Translation done.] 
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i»; hyj > F^»^a«-r-2)-ttc*^ 0 

40 [0 0 2 5] *^W©3e.Cffi©Se9tt» yj^FISft 

h, -f>Jyi7 F*-F'J yi?&£Zf'1 >9i?x.y F 
yj >FgM^tIfitT^-<i:tCfe^,. 
[0 0 2 6] 

[^^^ft-r^fc©©^©] to)tztb\z^mmx'\t. 
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> h ©fc&©^*VE-**W > ? £ J; tf$as?£©itf:ta £fr 5 
[0 0 2 7] -f >i7$rtt:aiT-5fc*C0A-7 Kaz 

[0 0 2 8] ttO»ltl/T. -f>^S!taiT* 

-r >^ttuj»t»'f £*i§{t-f sMSfS^ttta-f s 
t * tt & -r i± uj p © pi h * it itmm mat m □ © m m 

[0 0 2 9] 2£>fC, -f >^$:tttB-r-5fci*<D-l' >i7v 
xy h U yvlCfc^T, I2K >9i>x.v h^\y H 

[0030] mnmrntisT. -i ytzBtmrzi 
sttaas, wsB-f >^i»tmaK«*&-r*'f >^sr»su«: 

SfStttiigKcD'>^< tfe-^lC*3^*Oi7i±aiP©Jl 

[0031] £t±o«jsftk:«tntf. -f tmm&zm. 

[0 0 3 2] 

[o o 3 3] -fftfr*., ^©i^^italDSXh^* 
Sif^tcFpliit&S©*;*, ±mutz£o\z, te*3iI9 = 

ilO =X h©*i*Ki£&MU iinb#tt*bJ:?<!:-f5 
Xte^© jfi&fi fe £ «fc 0 qtffi P S S #JC^F^b^#« 
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[0034] zLoztutiLm^mzmizm-s. «±tha 

[0035] 01 (a) ~ (c) it. qtffiSnfc*Wa< 
T&D, IPIB (a) tt««#:/U>h«#fcitt»«3Sb 

(b) \tit®mmw#m\zffimvrcm 

£\ |b|0 (c) ttJ*«WJP^»H*Btl;:«SSbfc#&£-t 
n-tn^-fboT?**. £0 (a) ~ (c) ©■?■ 

^LTi50> £Tz. &m (a) ~ (c) OttffiKiSHT 
bl> 

[0 0 3 6] H0 (a) K^I-J^tC, ttMl 

ttt#2±T«»-f**# 111 -tOfflHtt*^ 

tab. fM*«JtC-fB©*#**»*bTtttajI0 5^h* 
«*j£-r««ft©**4€:£i;.5. -tbT, C©^®4© 

[0037] @i (b) \z7n-?mT'\t. ±m<Dmtmi 
©tt*aso«t«ttn*tto5xh*»j«-r*. fib, « 

4aiID5X h©S^fg©*(c«. BhmSKfBi tKbT, 
>hMft±\ZWl&t<nz>%Lfri&3<D\in\ZfoV1t-M 

[0 0 3 8] ±fB~0iJtC^bT. 01 (c) {Z^TMT- 
it. it&MQWiffi ffl*) ©?jfite|S|--T$>£t)© 

^•©JlSlCJcoT, f ^©Z*M-I4£»«I:«1 1 

©ipl&te. 01 (b) (C^-r«§lt'jfitJ< fc©<h/«t^.«, 

[0039] &>±<Dm.wfr*>w*>fr&£oiz. ittomv 
ft tt-«b± ta p *j «fc zf^oftm \z nm-r % *immt'h $ 

b < tt(*«f bfc tLTfcfWKWi^^ 

fc*»*smMaiSD5* h(c<t oi±tap®©^-rn© 
[0040] £-f. 01 izm-tz^&vmm^wbfr 

tl£oiZ. PimmzMtfL2n2>\tfrMr>x.7. hit. -r > 
i7^5rti:mb/i^©tttaPS#lc^LT«. =7.h^# 

0y a a ?isc© Rtta p ^iB^j-r s -r > ^ x h ^\ y 
Ktc*j^xtt, p^T^a:ffip^e.a:ta$nfc'i'>i7^ 

©«4aiE0 = X htfoklhaXit*r<Di5.®{ZttM-rz>&*: 
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[0 0 4 1] Z.(DtzV>. tfi@®ffl©S*W^^tlt b 
T, ttffiP:fcJ;l^©i£&©^H©^l;r#jSTSSE#^ 

[0 0 4 2] -f >?v?xy h'N 

y H£:/U>MiE(t:£©M©E« (WT, HSWggBltfc 
K&bT, *©tf *«**£*«#©#*«!&)&« 

[0 0 4 3] 0 2 (a) ~ (d) tt, «tME«KlJ:t)T 
ttfeSO 57. hfiJ:tf*©tt*©ttt8#ftfcS* ; ?£S 

©n±Higa*7~ 1 5 [pi] T% tttBiiffdU 0 ~ 2 0 
[m/sec] ©^tt©Tf©ttI5*L, 

[0 0 4 4] ftfc, unSffliil -f>i7yi7h^f 

fc©*«*D. £©«£tCte, IKasKtt±E© 
■Htt, tt^a3g0 5X h©#«lc!5-r^fe©T^0*KW 

[0 0 4 5] 02 (a) ttMEftEft<2. OmmOl 
£©tt*aigp57 h©«^-*J:^l!tUiPffi©5X bttm 

v hA-y K5©ttaiP6A»&tta$nfc-f >^«tt. 0 

1 KST <fc > MKfr 2 k:*W-Sttfaig 9 £ <fc 
T«tajf9 5 7.h7$-^fiKr-5^\ C©57h7©(5<h 

njit-tt-r, s^t, tt£tip®5 AtiastA/iTST. h*« 
tt*b&iv 

[0 0 4 6] IKMEIi*±IB©*^«J:0/hS< UTl»< 

tt*b#i#-5. S&KJKIH»g**/Jv£<U 0iJA«02 
(b) ^.tpJC, WM9bM*1. 5mmi:ttit 
«. ttfflP6©ttt&«ia<©ffi^K = 7.h#tftf-t-5. 
ba>U -©»^Tfc, qtttiP*5«i;^©jfi^TH5X 

hwttiitestA/.if^'ituti^ tut, ^©st3«to: 

02 (c) , (d) fcjft-TJ:3lc. SUtttSPKH-f 5<@ 
*©«*aiI9 57 h«. ±$©cfc?l;:Rti#c£:&-5 : &© 
©. SS©ttmP»Ci5^T^B${Cfe^>— ^©Rtmxa.- 

x^-TtttBTWrfrnst^KH. tttbPWlEJiJlciGo 



(6) 

/0 

[0 0 4 7] JKMEftftU. 0mmWSt)i5 

T&*>-&. S^nttliPfC*g-r-5t#itfctBT : rL 
-x^ -*<J*tt«H6< . «*tfqtmjWW&WfcfrSn<& 

MAB2 (a) , (b) £*L<fcfc©&ratt£d:«. b 

[0 0 4 8] H3 4J«ki;H4tt. ttfeS 0 5 X btimtt 
Wtt, »©»&*■&«&, ttfctJPffitc:fctt5 5?;htt*tt 

tt*>e>©«*fc*^Tftsn* *>©■?*■&. 

[0 0 4 9] 0 3 (C^T cfc 3 £, -f>?-/i7hV;H 

5©B±mp 6d^< >^«oBtm*«fTton<&t, ±mv 
20 ntm$n-5-r>^jg©^fc«fco0+Atc*-r<fc3^ 

SiE££b. £n»C«fcoT, te&igDSXh 7te&*k:0 
[0 0 5 0] d©?ia^tC*3^Tt), SftJzBbfe-f 

K©ffi**»»a«H#-r*. -r&fcis. 
asOTi^^tc^c^^^t^e., *-5>*s-r^p±tBPtc 

[0 0 5 1 ] Pftf0 2£#$rt£<i:, ±»bfc»©»rit 
££902 (c) fcjj?TJ:5K:, RtaiPB5 A©RtttSP 

[0 0 5 2] «WSIi*/ha<b. 0. 5mm 

40 mmtfitrnzmttz. 

[0 0 5 3] R±©KW3ft»6W6*»ttJ:5K:. 

ISUTJKc*. tot, *^5SJg^T-«. ^BmfiK(c43 
ViTSSraffiSI*^*©«t 5 f.nT^5»*Wc^: bTRt 

mpia*B5««ic«tattB«!iffls*»4. esjAtf, 0 

2 (a) ir*-r«tpCiKWEIi*«tt«W*#<. 

^ft<T*>-tne3£P»a&^. R0 (b) ic^-r 
so «. />^< tt>-?-©^ffl©gi5^©^.a^<t^ic-r4«i:5{S 



**6SJ¥9-216354 



11 

^bic, mm (c) \z^txo\z. aaa*^ 

[0 0 5 4] **lfi»!R-Ctt, EiUt©«k5fcS« 

««Offi«»C*i:T. B±itiPffi©'7^lf>i7'©*ii&£& 

[0 0 5 5] *5SWOSB2©^Jfi»ffi-Ctt. -O^iC 

[0 0 5 6] 05 (a) ~ (d) tt, mmi&S <&R±at5-T 
M>^yi7hMF (BIT, MAyHtn5) t 
m-i > 9 Z'f >9i?x.y b*\y H («T. H 

»c «t -3 t -tn-en© q± u p m \z nm? « ssig ©a n * k 
3Si5S0T-ft5. &*s, rne.©0tcti^T, Rtm 
pffit*^5i±aiP?ij©0*«#fflS$nT^-5. 

[0 0 5 7] 05 (a) ICtST «fc 5 fflaSc'Xy K© 
«feilD5X htCkQ-C-Offlattt? HOifflPl5A 

■ei±ta*«ffton*«^t:tt, mm (b) tc^-r«t-5tr, 
^•©RttBaffi 5 ak^t K©*a*#*rra. 
[0 0 5 8] £nc*tu §feis©yj > Mc&^th F 
HSr^fi£bJ;-5 t-r-5i#. |W|0 (c) (CtkT J: o C 

K©B±mB5 Aic«, astts u 
m-i >?^y K©ttaiP®5 Ata, ih >?>p\zmm 

(^©tfc.5. 

[0 0 5 9] H0 (d) t^-fck^l^ H-f>i? 

k, saa^s©jiTRi:ai^fTe>a^^tt, jaaft^yK 
^w&t^ i~2i@^A,£:fc©#tt*u ^©tt 

(c) tStl-f >^^-y F©«£J:94>ft 
H-T>i7'\-y h'©RtaiP®5 AtC«. H 

>^©^©*-a^»-r-5. 

[0 0 6 0] 06 (a) iJcttf (b) «. 05 (c) & 
«fctf (d) (C^b^qtHiHi^wa^tCct^.^^wa 

^*m.wtz>m~zhK). mm (a) «. 05 (c) \zn 

jgOST. h©£i££^U 06 (b) 05 (d) \Z 



(7) 

/,? 

MlTI-f/i'K, fflJl*S©JfiTittttil,fc«£<Btt 
[0 0 6 1 ] «*aigDS7. h©£fi£te> BlttiSbfc 

^teTTK^J& £ nx ^ & SM©&ffl L© #■?-©?£ 
A^PtaiSnfc^t^D, ^©— gBtC©^©^ 2 ffli© 

[0062] 06 (a) ic*-r*^. «fc:i&s«s *»i± 
tL^o-mzmmmz'S/vfzWiffifimmTZo ^©* 

[0 0 6 3] CttlC^U 06 (b) (C*-r<fc5IC, Rt 

uhwwjim' >?k, mmms ©»£«, tttajgo&ffi 

teteii 0 5 7. h ^^fiKT-S^a?^ S ©f^rS^ic^ffiT-s 
[0 0 6 4] U±mWLfz£?\Z, BttHJS^t«toTT 

(D^mmm-citi. ©a?«s*<j;^©^©-f >t7&ntm 

so -rSfc*©^©^ >i7> ! x-y h^\-7 K*3t»T-€-n^© 
[0 0 6 5] *»W©SB3©S«(S»»1?tt, tttBPStC 

[0066] B7H, *sas»ffi©tta*a©— «€r* 

■T0X*t3> -f >^v ? x-y h^y h*©"!tffiP 5 AlC*tt 

* eta □ » * samnfcw H»S * A- 8 K J: o 

TSo^Jg^tdiJ^T. 0 2 (c) fC^TJftr^itS:^ 
40 TgS©0!l5r^"t. 

[0067] ±tBasrBiffiBt©«^Jc*3^T. 

0 7fcS-r«k5^*A'-^ffll^i^tt, M^LfcJ:^ 
icRttB Pis J;^©jfifil(c«4a)i 0 5 7. h ^ 

*m%Wmm*-i>W3-v hs\y K©^StC<to 
T4f 5^©^§(C«fc 0 0 7 tC^-T J; 5 fcft*#tf * 
^D^Ci(C#aL^t)©Tft-5. 

[0068] &i>. ^±si^Lytaggc^«. ft^wic 
'FSftttoDitJBfSHijhft^ umm-rz z. t * m&j t? 
?.t)©T-ft^^. ^(D^oummm^mm-r^ >? 



4#g§ 3 F9-216354 
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[0 0 6 9] 

[0 0 7 0] B8(t *5SW©-*Jfi«k:«5-<>^^ 

[0 0 7 1 ] 08l:*^T, Sfif 1 0 0 ©/i&jiS&filCffi 
ASnfcfE&J£#l 0 6«, 2tDD-^ 1 0 9fC«fcoT io 
•f>^yi7 h l 0 3fc«fc*:/iJ>MilfBflW* 

«M*©»ffiaHctt. ZfyT-yi 0 8jWRW5ftTH-&. 
[0 0 7 2] ttU'r/lOlU 2 >f Ftt 1 0 

4i5=fctfl 0 5KJ;oT-£©#|p|C»»pJHfc«j£fc 

tBTS'f >?i?x.y h^y Kt, ^il^tKD-i >t? vx 20 

*>9&'St3'1>i?i?x.Kf bz.-y b 1 0 3*«fif«Sn 
*. flAtf«»©fi©-r>*£LTtt. y^-y^7 (B 
k) . ->7> (C) . (M) . -fin- (Y) 

[0 0 7 3] tt'JyyiOl A*fMb?TttAflHtO&MI 
Cfcl^Ttt, ^©TSStcieiS^a--/ h 1 1 OiWRttS 

[0 0 7 4] 1 0 7\*X-i y^t^M^^^V. 

tw y^-mt-f >t>iSx.y bv* , )>bi&m.comm<D*> 

©TS3. 

[0 0 7 5] 09lt ttUyflOl IC^«^Jte^-f 
>^vx-7 b3L-y M0 3©-#J£^T#4ffi0T'& 
3. 

[0 0 7 6] £©Wi. -fyyi;, ->7>. 
-fXD-©&fe-f ©S&CD^^T&^TffiiLt;: 40 

[0 0 7 7] 4rt'J7yl0 1 ICteBk, C, M, Y£ 

y Ftf^y \^=L- y bio 2 1 Lxmmzn. &rz, b 

kffl*>£20K. Cm?>? 2 0 C. Mffl^>i7 2 0 
M. Yffl37 2 0 Y. Xtf, ©SiS©* 2 1 

(iSn n p£ ; hPX h 'J 7AQE, 



74 

0J£Wlcfe, t&JAtf, &3?£<!:Bk©*>i7£-#«jg 
cbbTfeS<. Sit, C, M£cfctfY<D 

[0 0 7 8 ] §1011 «fe-f XttjfflSiK&ttttlT 
ZtcVXD^ >2i?x.y b*\y K©§¥iffl&#§fi££*-f 
MB HITS -5. 
[0 0 7 9] l^lc^-fi^c, -f >0S?xy h-^y K 

2ooii, «»©-f >^etiijp*«i^. ^n^-*n©n±m 

-r > * x \$mmm £ utai $ * s ^ s sjb r 3 *> © t & 
[0080] ££#2 3 ott, #nrfflPtti;:-€-n-e r n& 

fiK3BJ»i*ilfc«j£i&oTlr>-5. fSf&ft 2 3 0 ©§£& 
tc J; DftiSKinia&Snfc-f 2 4 0 fttfH t£gt 

>yffix\3.mmm2 3 sa^zf ^j>bmwi 0 6i;w^ 

TttffiSn, 7 p 'J>h«*i 0 6±K:X^lii«**7 r, J 

*£©#&«: 5 ~ 8 0 n g 

[0 0 8 1] ttfcHP 2 2 3 ©&*!;:«. fttfcb P izMmt 
*-f >^!&2 4 0*^tte.tlT*30, -f>i7g&2 4 0^* 

#&-r*fc*©*ii«^2 3 2*«R»t6n*. ttUJP 2 2 
3©#*fC»*-r*'f >i7SS2 4 OKtt. ±a©f6»fls 

2 3 o j $>z.n\zn±i&m&-fz>izib<Dmm&& <pf@ 
^) **»Jt6nTt»*. in?,, 2 3 0 **ss 

•>'j3>**6ft«I«2 3 3±lCfiK^S«tcJ; 
oTM^ns. BJfc#2 3 0©±Ktt-f >*£BJ!M* 
^*tt^Mb^^J:3iCffittM2 3 6*»»jS3nTl> 

3 4*«^T-5ClitC e fcoT±l2ld:aiP, -f>^^, * 
[0 0 8 2] I©J;5{C. 3BJ»«:S:*efflUfcE»*^ 

[0083] -r >^*»*^»fl:-r4«ia*tt, -^Jt 



[0 0 8 4] -r&fa-fe, TE©)«»*fi&8»l/fc«, 
^ e>tC#7+KX^0. 2 2/imO^>7U>7^M 

fi) KTJPBE«iaUfc«, NaOHT'pH^4. 8 £M 

[0 0 8 5] [A I 



2. OgB 
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(D-i >9 Y 1 , Ml, CI 
[0 0 8 7] 



(ft A« ; 3.-^ 5 > 8 6 P , 76£*5££tt®) 

i^7 'J ;V7 5 >II»i=t«'f <t(D#S£#: 
; 5 0 0 0) 

(ft£.£ ; 4?U7$>7JU*>PAS-9 2, 

[0 0 8 6] t4^, T8E©JS#&J1£U 
TIMXtfO. 2 2(im©/>yi/>7^M Wd * 
Y 1 

C. I . y-f KID- 14 2 

7-t5 L u-y-;i-EH 

Ml 20 

c 1 

K 1 

&fi£C. I. 7 

x^^tt^y&mm.^. <&.^m<D^^tz\tt>^ 

[0 0 8 8] £&©«2I£|Sg£LT. ±a&Ufc»! 



095 



1 osb 



2g& 
1 0SB 
0 53 



1 . 7->y Kl/yK2 8 9 ; 2 . SgBtcftx.fcJ^ftteY 1 t 



I. 7->yh'^-9 ; 2. 5 SUcfWc&WfiY 1 tR U 



Ky77^2 ; 39CftA&Kn«Y 1 iHUlftj* 

[0 0 8 9] *w«»K*ji»T«fflsn<& r*g{fcj * 



30 



[0 0 9 0] *569i©*ffl5fc*fcoTtt, 

[0 0 9 1 ] m 1 1 tt, *3Mfi«oyU > h&MtC&tt 
5B«a-7 h 1 1 0©-«SStflaBT*4. 
[0 0 9 2] ■ 9C2*bfc'\y Hazy HCfctJ&U B 
kffl©+t77'l 12t, CfflCD*-f u/Xl 1 4i. M 
mcO^r^yT'l 1 5t, Yfflffl+fvT'l 1 6i, S&8 



tSB§¥9-216354 



(10) 



17 



Xfoiz&mvimzwivzn, z.n\z&o, ^yb^-y 

b^y FOttaJPffittg^UTCft^+i-ye^U 
>Wx.y h^\y FKinj-SttttiPl*!©^ >?<DM 

J^RtttJ^&SrKitT -5. ®'lS.3--y h<D&**yv*it 
•y htt^Sf^Ufflt, -f>^ffl©#A 7 K £ t\Z%ii[.\Z 

tan mm\t j tn?n : !8kiLLtzi&mz&9mm#>!7\z 

&fe-f >y- £MS^©tlH&KJ;3^ft;^>yrtT"jg 
z.t>tz^m\zTZ>b<D-?$>z>. #>73.-yb\-i 

[0 0 9 3] ®'&3.-y b\Zit, £<E>»C, &9%Qttbffl 
-f >9i?x.y b*\y K©»tmPE£7-f tf >n5jW 

h'WttfctSPffiS^'f t!>y'-r-5^:fe©-r >^7*U- H 1 

1 8*iisttf>nTus. r:ne>©&7*u— Kn, < >^ 

i>y.y b*\y F©lfctt»QffiK:{'t*Ufc-f >^^ffla«€ 

mtmnzj:?, ^m*<D%-umw\z&K)±.i : J5fa\z& 
^TttaaBf*. 30 

[0 0 9 4] Hll*6«54»ft±5l:. 

mz£K>-i ypi/jiy bs\y K©R±aspffiT-r >y- tm 
mm&m&LT*m<tfz>z\t&®j<rctb\z> mmrnvt 

£i±tB«£* , 7'f e^-TSfcfcO'f >£7*U-K 1 1 
[0 0 9 5] HI 2tt. *Htt«C»4'f >ir5^xy h 

7*u > bmm(D®mffif$.$:*-? fu y^mx-hZo 

[0 0 9 6] 01 2triJ^T« jJxt; h^>tr^-^^ io 

^ttO) 'J >hgi©ffi/\'7 7 7 4 0 1 \Z 

AJjZtlZ. IE L < x~ tlT 1^ -5 

ii^ns. S<g/N*->77 4 0 1 KG^SnfciB&x-* 
HCPU4 0 2©1 : JI©fc ( 2;-C* : E'JgB4 0 3 ICfEiUS 

n, toRAM (7>yA7?tx/ : £'j) \z-nmz 

M^n*. ^^n>hn-;ug54 0 4«, CPU4 0 
2^e.<D^ICcfcO + ^ l J 7-^-^7^ >7-< — K so 



/<? 

^-^©^glU 0 5*B»r*-5. -fe>it/SWD> 
hD— ;i,»4 0 6tt, Sit^SW (TWy^) 
645t>t/SW«4 0 7*6©OTSCPU4 0 2 
Hfcjg-rS. S*^ : F=i>hn-JUgB4 0 8H CPU 
4 0 2fr6©^KJ;9S^*;Ui¥©LED J ?>i&,fl« 
*S?«A>&ft-&&*X?ffi4 0 9 SMUTS. H 
3>hn-;l^gB4 l0ttCPU4 0 2^e,coJt^-tcJ;D 
ft'f hAy H 2 0 OOin^iMflti. * 

ft, s\y Hn>hP-;uSB4 1 h^y 
H2 0 0o«)Bi:UbT, ?Fia^©-t:>-y-(cJ;oT^I±J 
£tt*fflflMlWMf£CPU4 0 2 
[0 0 9 7] 013(1 @8fCibH>i'yx7 h 
n.->y h 1 0 3 Z>Z.£rf-C 2 Z>s\y b3--y b 

© - m £ Pt Hi P ffi lC 43 ^ T ^ T 0 T * -5 . 

[0098] Ha- m 0211 ^-n-fni-r > 

y*K£q±ttST-£> 2^©^ h-<\y K 2 0 0 B k 

1, 2 0 0 B k 2 tfflijRSSttHJtS'f >i?i?iy h 
's? K2 0 0 St^S&t), ^5/ b^y7\,t7U-2» 
2 0 4C±Dtyf l/Z'f^TERSnT^S. ft 

T (tanfl-1/160) fc'v.y F^v^jWEKSn 
S. ^7h'f7^Bkl, SiS&tfB k 2te#tCH 1 

0 \z © —m % * t ihi - m © *> © £ t t^s 

0, ^-©n±tti#tt«^TIC^$n^t)©T-S^o 
[0099] <Bkl/S/Bk2> 

Uta* : 1 6 0 ito%\-7uy{7lk\ \%-7uy{;m%M 
ft) 



3 6 0dpi 

8. 0 (KHz) 
tttH» : V d = 8 0 ± 4 (pl/dot) 
ttiiijia : 1 5 ± 0. 5 (m/s) 

s 1 3 \ztk-?&o\z, mmmszatiti-rz-i >y-i/3Ly 

b^\y K2 0 0 S5:#{tr«t5{Cll-f >i7K^RtHi-r-&'f 
>9 : S3.y b^y b 2 0 0 B k 143^^2 0 0 B k 2 rt* 
Ei^n, c:©-^^ b3-—y blO 2\Z£0. +VU7 
Vl 0 1 KiS^WA&JctfBWSX^ftTlUg®©?" 

[0 10 0] C©*^, Bt^Lfc*^^©m2©*iSJg 

ffifcinn *«fctt#i$©«;fta»&A#ip]©:/ij > h 

IV SfcB*(6]©y'U >hT'«-f >i7vi-y KB 
k2, S©HT-qtm$rn n ^V ^-fH-f >^K*^af« S 

»Cck0> -i >9*Jx.y b^y b 2 0 0 S lC^*^-5«4a 
S#-r-5«^«. >tf'J^y b^y b2 0 0 s©i±m 

pffiicgjrrso 
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[0 10 1] —Jj. 01 3\Z^-t^\y b=L-y b 1 0 2 
y b^y b' 2 0 0 B k 1 0 0 B k 2 ©PtfflPffi 

is» ttzrt * © « te±-r * c t **t s a . 

[0102] ft 43, 0 1 3 \Zm-f^y b^L—y b£fflt> 

tt^^t^Tt. cnt<tD, HtliJJBJ* (h'7hM 
©^©Mft 0 ©IHJ?:) Ol^lCt^TttilK^fei* 

[0 10 3], 01 31:^7 
fc7°'J > hMOffWtl/T, >t7jfr7''J > hXtt5R 

i7h^7H2 0 0Bkl, 2 0 0 Si5j:tf2 0 0 B k 

[0104] z.(D&Mmz&ntt* aastts caeca 
<i >?Ktfmtet>nzz.t\z& 19, I'f^ww^ 
U>hffl«*ffiC»**££<^*;i<!:j&«T*, cnc 

[0 10 5] @14lt 0 8 \ZirCt-i >7 h^-Zi 
7 h 1 0 3 SrStfiTf •S'N-y Faz-7 h©fl!l©0iJ£n±fctiP 

[0 10 6] htt, m-OZZotth 30 

t5-f>i?yi7K7H2 0 0Bk, 5!lJI$t£i!±tBT 
5-f y^-JjLy b-^y K2 0 0 Si5<ktfC, M, Y©< 
£tttt5-?-&&i± Hi bft-f >i7>?x-> 'h>\ 
7 F 2 0 0 CMY^b^it)^7 Hf7^li7U-A2 
0 4 C «fc K> tf -y / 2 -f >^*5«fc^ 1 -f >^TgBIS: 
'^T, 'Sy K 2 0 0 S t-^y b 2 0 0 C 
MYtWtTy^S: 1 -f >^fr-5WttE 1 2 C^-TStfiE 

x-ffl t^c-r > ? * > ? r c <t tmm. ttzztctb 
T-hz>» m-f >?k -i>?z?x. y h2 o ob 

kte, El 2CT±yiL;t&©£|W|<£© : t>©T*&-5. ffi 40 
gfSS43j;UC&*7— f >^C, M. Y0-f>i'yi7 
h^\-y K2 0 0 Si5j:tf2 0 0 CM Y©P±tb1#tt£.WT 

[0 10 7] <S> 
ttaiP&:160 (»a7"By^»: 167 , D7?) 

: 3 6 0dpi 
StbJi&g: : 8. 0 (KHz) 
tttii* : Vd = 4 0 ±4 (pl/dot) 
ttffijig : 1 2±0. 5 (m/s) 

<CMY> so 
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ttLBPgC : 1 6 0f@^, &fi4 8 (4 8 X 3) /fcfiRI 
Slh®fca&©MH8l!taiP# (8X2) 
(#9J:7*n-;/7& : 167*D"^) 
: 3 6 0 dpi 
iKIft/Uftgc : 8. 0 (KHz) 
atmm : Vd = 4 0 ± 4 (pl/dot) 
n±tilj$* : 1 2 ± 0. 5 (m/s) 
17*P77§fci5©Wllfn:Tb=7. 5 (us) 
0 1 41c^T / \-y H^.--y hfc, Wfifo?*) > McfflU 

6n*fe©T?**. ^©j§£-> 01 3\z^-rm^tmm 

C, #58W©*2©*JS»ffiC«fcntf» A73fi©7"U> 

n-tti'Oi'K, mmmsomr-fitHi^v, btj^© 
ntf, «3&»66tm-r*S!i3!»s*ttta-r*-f >^s^xy 

b*\y K 2 0 0 S ©StmPfflCtt*T*T*ft;*£««> 
Tfc-f^ft t) © t T £ £ <h **T§ 
[0 10 8] -73, ±geittj£C, £fe^>7©n±aiC 

ZS'OPC, M, Y£Pttt5T<&'f >y~i?x.y b^y H 2 
0 0 Bk45<ttK2 0 0 CMY-f-n-en©ttHiOBiH*M 

[0 10 9] Hi 5 (a) iiitf (b) 

li, ±iEUfc«-f >^7->*x-y b^y \HZ.#\sTm*TZ 

mffi&izmwrzmntm-z&o, mi 6 (a) ~ (e) 
y \i<D9tmnmK.*tr&7'( \zyymKttm.w?z>m-z 
[o i i o] 01 5 (a) \zm?£oiz; %n-zfv- 

F2 0 8H §PttBP(C^jSbT : &q±tBffl?L2 0 8 A£ 

^njctt). -?-©n±aiffla2 o 8 Ao&ft&m* 

TC±t±JPS2 0 5 A*«3^t«*Tf**. 
©*SS^MtCj:n«, Rttt5ffl7L2 0 8 A©g«, hu3zEU 

tt*aig0 5^hK«J:oT»*«»j«$n. qtaiP©S*T 
tBffl?L2 0 8 A(Dm& 5 0 jimiU li^ajg <0 i 7. h © 

i;ft^«t5icT?>. 

[0 111] AA'-yi/-h2 0 8 0^f>?yx7 h'v 
7 H^©Sf 11 01 7(C^T«t^lCB±aiPffi2 0 5 A 
iZX^— 9-2 0 1 Srlgtt, CtlJCiD, -f>7> 7 x-yh 
h* 2 0 0 \ZldLTtlA-ZfU- b 2 0 8 ^StbpJfig 
lClS;^^C:i:^T*#^)o ^fc, #A*-7 r l — h 2 0 8© 
Oi'yi7 h^y FKfcf-f 5H£«. ti^-ZfU-b 
2 0 8$:®7j(c:«toT®*$n^«1SfT^L, -f >7 
vxy h^y K©X^— tJ-2 0 1 ©S5#£ttfiB5©— SB 
fr^CtlCctoTpftg.tft^. tUT. 7*U-KfC«t 
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\z£z><&m$:Mffci: mi 5 (b> ic^-r<t5(c*A- 

[01121016 (a) ~ (e) tt, JKDX^-f KK 
#3 7<t:>^ftffr£*LT*59» HH (a) «. #A 
-TV-h2 0 8*»±B««5k:J:*«»*lcJ:oT, 

[0113] fix. 7-f tr>^{Cct^ttaiiHi«MacD 

hOL-<y h 1 0 3tt, * 
-A*y->3 >flK»»U Ett.a=y M 16 (0 8 
MO lcH*l/T«W6n*^l/-h*^2 0 9©B 
Kfi«T*/t— h 2 0 8 £7V- h*;U^*2 0 9 

t***i^a-&. ^u-h*j^2o 9t>isi*t«a5* 

#A-7V-h2 0 8S««ffa (ftH (b) ) . 

^i'-h*;^'2 0 9ll ^ofjNWWiD. K 
«r>ffi«C»»LT*0, */t-^l/-H 2 0 8S«»L 

(|f]0 (d) ) „ -tOReictfoT, TV- K118S 

fcttin (hi i#jso *»-tn-fn«i6-r*-f 

n?n<D<±& am \z>trt& (mm (e) ) „ 
[oii4] his (a) ~ ( c ) *n?n±.m%i 

ras (d) «j:n^*A'-yu-hJc«fc-3TSt> 

[0 115] Z\nt>m\Z7fk-t'1 y{?-Sx.y b*\y bl$^ 
"fnfclWI— feW-f >£X«®S^l::-P^T2?)J©n±tBP 

\z^ y?ffi*»tih?2,b<DT'3bz>. msic^-r^ 

y bit, k-* 2 1 2 tttttiP 2 0 6 £<2>£ftt*&39) 
\Zfe#>% Z. tlcJ:^TH:«W«JB&'f ypffi&»tiii?Z> 
Z\ttfT'£Z>. 

[0 116] ;:roj;5&l!tti!P?iJ£#f >9i?3iy 
b*\y FUjttLTHl 8 (a) (c^-f-ffi-Ctt. 0 1 5 tC 

^-r*A-yu- f tmmm* ©RttbPSJcqttbfflTL 2 
0 8A^^tt> mm (b) ic^-rpy-m. 2<@© 

qtdiP»ICi±tiSffl?L2 0 8 A£l£tj\ R0 
(c) iCjSfWHi, qfcfflffl*L£»m 
nttilPf"J^#lC^LTPPge$:^tt-5t)©T'S^). C 

nzm\z7K?ma<Dwvi : bL<te : t<D*$2\t. mmi^ 
tz£o\z*5£w<»%i<D&mMmtvT. mnmmtzf& 
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[0 1 17] ±j£Ufc£Jfi0rai. #a-tu— 

h2 0 8K-f >?yi7 h^y Ffc*tLJMfrnJII6KRW- 

-fy^yi'; b^y FrottttSPHfCttLTfiro ^ <h#pJ 
ggTfe^tbfc^, #A— TW- hfii^f LfctttBP® 

[0 118] ±IB^A*-7 P U'-h*W>i7vxy 

TU- hjjd^y H»C»Rifitt*iaO"b©T*-3Tt)«fc 

[0 119] 01 9te#5g^©g§2 3lJS 

20 h*a-<y F£«fcIfc&A— TU-F£*T« 

^CElT?**. #S*16W©;&A*— TU- Fte, 013(C^ 

^ufcfe<D-e$.o, z.<Do.-y hizttL-c®m~<nm\zwi 

WbtlZo £tz, 02 1 (a) ~ (e) tt, *^Jlcfclt 
59^ t!>^»if^SI5i^T-50TS^ o 
[0 12 0]*^IWffl'\-yHaz7Ml *-f>^S? 

o. ^-n-tncDia^fc^iiT, &yij«s^cqtaiPhry 

[0 1 2 1 ] 0 1 9fr*>W<bfrZi.£o\Z, 2-PKK 
yiy h^\yK200Bkl iict^B k 2 ICMUT. ^3 

A*-:7v-h2 0 8\t—mzBtft2n, ±tB2cj»-f> 

?yi'j h*\y KWtttBPffi^WPg|5 2 0 8B5:^t 

ss-rs. cco^at-^iBH«, ttia!bfc*^K(D^i 

y h'2 0 0 SKOI^Tte, mFidiCOcfc 5 (C^ORtttSPffiJC 
40 [0 1 2 2] ±j$Lfc«fiEfC^T-5 l 7-rt>yiftf^ (43 

itf*t5» \zyif<DK.vxr>i3rt-y*v- bommmm 

y h'vy K©i±aiP<Oie?iJ*[6]i:f«t-5. 02 
1 (a) IC^t"J;5{r. -1 y<7i/3Ly b=L—y b 1 0 3 
ifi®&3.-y b 1 1 6 (0 8#BS) Ic^T^feBIC^ 
1. 'fyfyiy haz 7 h 1 0 3«-f©f WC 
f?itL£#ffiT;&A'-:7V-h2 0 8te. ^i^i^it 
mW.ttJjfa\ZXy-( h-T^. (1^0 (b) ) „ ^45. C(D 
so h*«, ^0*WTU-h«}#*3ck^ J eO7.7'f K 
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[0 12 3] t>n--7V-Y2 0 8(D7,y-i 
Z<DZfU-b\zmmt>tltz-7U-\t 1 1 8, 11775* 
-?-ft^n#jST'5'f >^vx-y hA>7 K©RttliPffi£7 
-ft?>^U Cint|WlB#lC, *A*-^|/-h 2 0 8©^ 

ifeyw-h*2ioi;iD7'ft;>y3ni) (|b]0 

(b) ) . fciJ. 3L©?V-b*2 l (Hi. An-yi/- 
h 2 0 8©SffifcM*L-^^fJ§^*^l/- h* 2 1 0 t 

[0 12 4] £btC, *A*-7V-h 2 0 8©?;^ h* 
tcfcoT, t)rt-7U-b\ZMWt>tltz7U-F 1 1 

8,ii 7«-7-f/N--^u-^-2 1 1 zm&vmmiz 
mmtzztiz^-DTfu-Fi 1 8, ii7tc^*u 

fc*rg«S:^*TS^t^T#S (|SI0 (c) ) , ^© 

ifB-htij^fttCX^-f KU 
£©MK:±SB£ra*eD, -en-en^U-K 1 18,11 
7*5«t^U-h*2 1 0 \Z£Z>V'(\Z>iftf?ft>nZ 20 

(mm (d) , (e) ) . 

[0125] fc*. ±J6bfc»ia©*A-7 r u-hk:^ 
^t%>. 7 Feimft2>h<D\zm*>n-?> mMmz 

ti S t> ©T & o T J; t» . 
[0126] 0 2 0 tt*HJfi«03E»OTt:ff A*-7 
U— h 2 0 8 £?jVt#4$10T&So K 
a-y MO 2ti0 1 9 IZTnLfz'bCDtm— ©&©!?& 
D, h©.?«!>Wj:0, 02 0 tC^f*A*— 

h2 0 8ti, 'f>?yiy h^sy K 2 0 0 StC"3 
^Tfc 2^J©i±ffiP^J©JiB©g|$:fr£E&^fcia:tliP®2 so 
0 5&I3t)0T^. 

[0 12 7] 0 2 0Cftl>T, §-f^vi7 h^y K 
2 0 0BK 1, 2 0 0 S, 2 0 0 BK2C9#qtlliPtC 

E«IS«2 1 0±»ClStte.n^=i>^^ HAy H 
2 1 0AHOJyi7 N^y Kigt*fti©fIW 

^n>^^ h&tz>tztbizm^£>nz>o 

[0 12 8] *A*-yix-h 2 0 8ti, Xf>W (S 

tzb<DT'$>Z>. ftfeCOJi?!'; h'W Ktt, 
#2 0 9K«fcoTB5£3nT^3o -eLT, ffiS^BMK 
IC, 1 t3©H ^Sr^U > hTS©tC. ^\-yF2 0 0BK 
2, 2 0 0 S, 2 0 0BK1©!, t&ti^. S-f> 

[0 1 2' 9] *^^JfCi5lvT«. *A-yi/-h2 0 
8©i*B0. 3 mm, * A*-7U— h 2 0 8 ©R?PSB 
©0t* J x#[6]©ft;*ti2. 5mm, y #[6]©:fi£ ti 1 8 
mmT'St), 3^>Og8ngB«|^^-ST"$.S. S 

it. rtA-TV- h:£#fi. 0tx^|6ia4Omm, y so 



J|6)tt2 0mmTib0, HWCx^CD^U— h 

[0 1 3 0] &-r>£ vx-y h'Xy Fti. -C-OttlB** 
©#«8. 5 p 1 . ttitiiSgl 8m/s, tttHp 

iti9Hfi3 oodpi (DM&Btvmmz tlT^Zo * 

fc, ttfflP^&ffliSSl 0 6£T*©H2lS§til. 3mmT$> 
So S&i:. K©«»««»tt, 10kHz, :/ 
U >hi^S«6 0 0 dpi T&S. 
[0 13 1] (*3*JS«) H2 2 (a) *S«ktf (b) 
ti, *5£W©m3^JS0UlC^SAA--yu-h<£^T^ 

[0 13 2] **S£0iJT*«. HHC*-r Apt. *A*- 

7V- h^m^© mi£ d ©^ffl attic 

mm.£m®\zjz.tbz>z.t\z£-DT, ittzmmxhzm 
mzmzzz. ftB (b) tc^-tey 

0 **fc£©tttai6 0 5 X h * feiAS J; 5 leffl g ©£• 

[0133] «t&©HJ6^J) 023 43 J: tfm 2411 M 
m U£*»01©iR 3 ©gfcSSJgffilClllTStitajI 0 S X h 

[0 13 4] l»ifi©«t5.»C. J»|BJffi(t»C*Si;Ttttaii»3 

5xh©ttsi«, n*ttKjR«"r**» (023) . xa 
(024) ©i^-rn^Tab-So cw^^-r 

no«^l:M>J^i7 h^-y K2 0 0©^SE©fcJ?) 

^cso sr. adKo±aE«©*A-7 r u 

^tt)^. */\'-yu-H2 o 8<D%miz?A-DTmnz>n 

mt. ±Sitfiii©^A*-yix-h2 0 8©^|g|52 0 8 j T 
Sitn©iiJgl$r^D*A'-yu-h 2 0 8 ©fTSBCSfr 9 
iitJgtnE<&^i;, cn(CJ;0> fitaiE0 5Xh^*A* 
-yie- h 2 0 8 ©W^©g|5»fC^^nS ?,tl 

So 

[0 13 5] — 3fr, ^8HB5©*A-yU-Mc:*3^T 
*A'-7 S U-H 2 0 8^?>*Sgg^nfc-S©dit 

LT««£«*A-r U- t-2 0 8 ©J!B©ffitna<ffl*f&«J 

ti. 0+^EPFT^-T i b©i:^S. cniCfcD. ti^Qil 

osxHi ^gg«B*A*-y^-h2 o 8<D&mm\zm 

[0 13 6] e:©J:3fC, *^^©ffi©HS60iJT«, ts 
2 0 8^S«lCE»-TSCtlc:cfcoT, ti 

[0 13 7] T^t^. ±i£bfc&H](ig0iJT-ti. -f>^-^x 



(14) 
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(*t^5 7f! 



[0 13 8] *58W**Jfi-r2»fc»fcoT, 
utHsW >?<£-#]£ LT£TFWt>©£*tf 3 C t1fi 

«»fc7=*>ttft^ftt**tr-fxa— , v-tf>^, [0140] 

->7>, ^y^Ofr&'f Y2, M2, C2£<k* 

• p - mmtt2 o%) 

• fl— i&yfyy 9 Mogul 
•* 

fc. Ail*MSl4ftie>aJE?£-tt. #51 0%T*ofc. 
[0 1 4 1 3 -fia-f>»Y2 

;l/**7£'J U-K &<ffi2 8 0, * 

• p-27k»* mmtt2 o%) 

• C. I. tfy^>h-fXD-l 8 o 

(y/VX-A'f XD- PH-G, 'X+XhS) 

• x^u >if« J a — jhe J •??-)V3L-7')V 

• * 

±ET#&nfc-fxn-#1ttfc£jfe#KJfc1RUT, Si 

[0143] ->7M>^C2 40 
^7 y 7-f >7 K 2 Wfl^O^ICffiffl lfc7-t>3R«* 
(-> 7 

• P - l*ig?£ (B^2 0%) 

• C. I . e^/>h^-l 5 : c 

(77Xhy>^-FGF 

• i/'J"fe'J> 

• -f yynhf;u7JU3-;u 

• * 
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*tJtK2$#?)u^T'#5. 
[0 13 9] I^JllLl >?K2 

7x^>^iS^?p-i u? 1 u>-**?iuugi-x 

^U7^'JU-h> Kf4 0 0. a*¥^^*6, 0 
0 0. 0%<DfcfeWi, 4>fP^J : jJcKft;* U r? 

^it>h*5;U (7-f (Cttii*-. ImmS® 

MflttBiSSfT-sfc. 9 cps. pHH 

10. 0-Cfeofc. ^©»*tt*»«0»(i«K*^tft*: 
&T£B£*L. lI¥M110 0nm©*-*>7'7 



4 0SB 
2 4 SB 
1 5 SB 
0. 5SB 
3SB 
1 3 5 SB 

fti, ooo. mmft2 o%<dim&wl. ^fam -j*.*?; 

S&fTt», li^gl 0 3nm©-fin-Mifl: 



[0 14 2] 



3 5 SB 
2 4 SB 



1 0SB 
1 0SB 
. 0SB 
. 5SB 
3 5 SB 



tkttS^fT^. Il¥^figl2 0nmO->7>fi»* 



[0 14 4] 



3 0SB 
2 4 SB 

1 5 SB 
5SB 
3SB 
1 3 5 SB 



0. 
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tz. AttHfi&OBJga-tt, ft 9. 6%T^cit. 
[0 14 5] -7ir>^-f >^M2 

• p- mmtt2 o%) 

• C. I . fcrypOh Wy F 1 2 2 ( 

• Jf'J-fcU > 

• -f vyptr;i/7jua— ;u 

[0 14 7] 

tttil«OttfflPffik:#»TSCt*B)Sil:T€r*. 
[0 14 8] :©0- tetajIDS* h^tC^ftTS^F 20 

[01] (a) ~ (c) te*%W<D-'mffiMmiZ%Z-( 
[0 2] (a) ~ (d) te. *38iJli©-2S8!5»ISK:« 

[03] ±IBtt^ii<957> bZWtW-rZ>mT*$>%. 30 
[0 4] nfllk:»liaSDSXhlcJ:««»dE«Kiflt-« 
0T&-5. 

[0 5] (a) ~ (d) 0, 

<Dft®<Di®m & mm r s 0t$> * . 

[06] (a) *5<t^ (b) li±iBl*J$©*gji©iiC3I£ 

R^-r^0T-*-5o 

R^-r-50T-*-5„ 40 
[0 8] *5BW©-£j««K:«.&'f >*5*x!y hyj > 

hSM£*-nSB§§WI0T&3. 
[09] ±ffiSBTfflt»Sn*'f >9*Jx.y F 

[0103 ±l2-f>i'^x-> ha-y F£«Sfifc-t3-f> 

[011] ±Bg«KRtt6tt*@tta— y hOSMffl* 

[012] ±E81©«»««*f t^D -> ^ BTft 

-So 50 



[0 14 6] 

2 0 Sf5 
1 5 SB 
1 3 5 SB 

[01 3] ±B8iT?It>5C<!:*«T*S'S7 Ha=7 
F K>— 0fJ£^TlEffl0T*$> 5. 
[014] ±B^v Ki— v hWtecD^J^^f IEB0T" 

[015] (a) *5J;^ (b) tt. 1 
[016] (a) ~ (e) tt, ±BJBl**«©*/t- 

[017] ±l2*A*-^U-hi-f>^>'xy F^y F 

[018] (a) ~ (d) tt, ±IB?g 1 XJBftOJE}**!! 
£^-f0T-&-5„ 
[019] *5fii«©tB2*J6«H|t«a*/t-^ , U-h* 

[02 0] ±|Bj6 2 £mM<D&MMlZ%Z>J]/1-yu- 
h*3j:tf-1" >9i?x.y F'S-.y h'^^tMfflt-$4. 

[02 1] (a) ~ (e) tt. ±IBJB2|«fi«©*A- 
yi'-hSrJtrAfc-f >*i>xy F'Sy FO^-f hT>^» 

[022] (a) (b) «. ^n^-*n#5gi§E©?g 

[02 3] *»^©ffi©^^JtC«-5*A--7 p ^-hcD 

[02 4] sjESfiMOffiOHJfiWfCffiS^A-^U-h© 
BSM fc «fc -5 IttaX 0 5 7. F <Dtt*&B«l9P * KEf « 0 

[ft^©R9i] 

2, 10 6 ^u>mt# 

4, 7 te*3iI0 57.h 

5, 2 0 0, 2 0 0Bk, 2 0 0Bkl, 2 0 0 Bk 
2, 2 0 OS, 2 0 0YMC -f >t/z?x.y b^y F 
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